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We Must Pay for Progress 


TERRIBLE gale—and in three minutes the 

Akron, "queen of the skies," lav broken on 
a stormy sea. Even before details of the catas- 
trophe known there was a_ hysterical 
outburst condemning the building of airships. 
Editorial writers in the daily press ranted in tones 
of authority on a subject about which they knew 
less than nothing. 


were 


Whether or not the development of airships 1s 
worth the cost in dollars and lives is largely a 
commercial and military question. There will al 
ways be men who visualize airship transportation 
as a profitable business, and others, like the late 
\dmiral Motfett, who see in it a weapon of war. 

\s to the technical design of the airship Akron, 
engineering calculations cannot predict floods 
that carry away levees and bridges, earthquakes 
that topple buildings, or tornadoes that cut a path 
of destruction. Greatly less is the chance of pre 
dicting the power of a gale that an airship might 
meet in its travels. 

Must the and lives spent in the 
development of airships be considered a total 
loss? In the final reckoning, let us not forget 
that neither tempest nor fire can destroy the vast 


time, money 


fund of technical knowledge that was accumu 
lated in the development of lighter-than-air 
ships—knowledge that is finding many applica 
tions in other fields.  Regrettable as the losses 


have been, it must be remembered that every great 
stride in the advancement of humanity 
paid for in lives and money 


v has been 
Regardless of the 
future, the world will alwavs be indebted to those 
who sacrificed their and dedicated their 
careers to the design and operation of airships 


lives 


Holding the Chisel 


in normal times 


a VEN ilv a 
4 struggle between the purchasing agent and 
the chief engineer. In every instance the situa- 
tion is a little different in detail, but the 


il, 
general factors always predominate Low 


there is usui 


same 


price 


VOLUME FOUR, NI 





is the tin god of the purchasing agent while 
a perfect product is the engineer's idol. 

The purchasing agent must seek the lowest 
That is his job. But there such a 
thing as going to extremes, which in this day is 
commonly described as "chiseling." When parts 
and materials are purchased on such a basis, the 
result is invariably a low-quality finished product, 
reflecting unfavorably on the engineer. 


prices. 


I5 


[o protect himself and his employer against 
unwise purchases based on “chiseled” prices, the 
It is a bill of 
material that definitely specifies. Standard speci 
fications such as those of the A.S.T.M. and the 
S.A.E. were developed for such purposes. In 
addition, the bill of material should indicate the 
acceptable manufacturers, brands or trade names 

If the engineer, at the behest of the purchasing 
department, waives points in the specification, the 
responsibility is entirely his own. He then holds 
the chisel, and that’s a tough job. If he gets his 
fingers smashed he has only himself to blame 


engineer has a powerful weapon. 


Rolled Shapes for W elding 


4 NGINEERS designing. welded products are 
4 often hampered by the limitations imposed by 
standard rolled [n many instances a 
slight modification of a standard section, would 
improve the design greatly. 


sections 


i But the cost of spe 
cial shapes, because of the roll changes, usually 
prohibits their use 

There is an evident need for rolled sections de- 
veloped primarily for welded construction. The 
immediate problem is to determine the shapes that 
would have general application and then develop 
them to give the best distribution of metal across 
the section. Clearly, it is a problem for the steel 
companies to solve. It is for them to determine 
the shapes that would find most general applica- 
tion. The many unrelated fields wherein 
would be used it impossible for 
iny one or group of consumers to undertake the 
task. Finally, it is the business of the steel com- 


such 
make 


sections 


to develop and market their own products, 
rolled sections 


t 
st 


ance, 
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Standard Practice 


Instructions 


Their establishment is an engineering department responsibility 


Based On An Interview With 


RAYMOND C. HANFORD, Standards Engineer, Harris-Seybold-Potter Company 
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A sheet from the Harris-Seybold-Potter standard practice book to illustrate 
the format. The sheets are 81x11 and a 1}-in. left margin is allowed. 
Standard loose-leaf binders are used 


NE of the most important func- 

tions of industrial management 
is the establishment of standard engi- 
neering and manufacturing practices. 
Carefully planned and well worked 
out, standard practice is a vital fac- 
tor in the efficiency and profits of 
the organization. Generally speak- 
ing, the returns from such a develop- 
ment are in direct proportion to the 
size of the company and the number 
of individual plants it operates. 

The Harris-Seybold-Potter Com- 
pany operates plants in three cities. 
It is not a mammoth organization, 
neither is it a small one. Being, 
therefore, midway between the two 
extremes its standard practice pro- 
gram is one that might be stepped 
up for larger corporations, or stepped 
down for small ones. 

As worked out in this company, 
standard practice instructions are 
mimeographed on form printed let- 
ter-size sheets punched for a standard 
two-post binder. The standard prac- 
tice book is divided into five sections : 
Management (Policies); Engineer- 
ing; Sales; Manufacturing; Service. 
Complete books are supplied to the 
company executives. In the various 
departments each individual who has 
use for a standards book gets one that 
contains the sheets for his department 
and an index of all sheets so that he 
can refer to them in case an inter- 
departmental matter comes up that 
can be settled by reference to stand- 
ard practice instructions. 

The engineering section is unques- 
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tionably the most important because 
of the effect of the design function 
on every other function. A case in 
point is the establishment of a parts 
designating system. 

In many organizations, an attempt 
is made to have the numbering sys- 
tem arranged so as to indicate such 
factors as the year the part was 
designed, on what machine or units 
it is applicable, type of material in- 
volved, etc. Such a system often 
leads to confusion from inability to 
predetermine many factors that may 
enter into design and manufacture in 
years to come. Essentially, a num 
bering system is arranged primarily 
to designate individual parts. The 
production, cost, purchasing and 
service departments use a part num 
ber only to express quickly a det- 
inite item. They are not concerned 
at the moment about year of de- 
sign, etc. Such information has its 
proper place elsewhere. To attempt 
to force operating departments to 
use constantly part numbering sys- 
tems arranged for the convenience 
of the engineering department is not 
economical when we consider the 
large number of times all personnel 
in the manufacturing department 
make reference to and write such 
numbers as compared to parallel 
effort by the engineering depart- 
ment. 


Designating Parts 


A good deal of study was given to 
this subject by the H-S-P engineers 
because radically different methods 
of designating parts were in use in 
the several plants that were grouped 
together when the present merger 
was completed. The task was to 
determine the best system and then 
to persuade the plants that were 
using a different one to adopt it 
The difficulties may be imagined. 

The study showed that it is easier 
to remember a combination of a sym 
bol and a relatively short number 
than it is to remember a number 
alone or a mixture of several num 
bers and symbols. Thus 110 GT ts 
easier to carry in the head than 
10 ZA-D 101 A or 100132, which 
might be used to designate the first 
part in the thousand series released 
in 1932, 

Such a system must be adaptable 
It is used by many men and women 


Engineering Standard Practice Instructions 


ROUTINE PROCEDURE 


[his subdivision will include instructions to engineering personnel pertaining t 
engineering organization, functions, responsibility and routine procedure, su 
as change notices, preparation of bills of materials, card records filing, a 
similar subjects. Such sheets will be numbered ERP-1 and up, these lett: 
representing the words "Engineering Routine Procedure." 


DRAWINGS 


lhis subdivision will include regulations for making drawings and tracings 
such as dimensioning, standard nomenclature, method of drawing various type 
of articles, how to mark tolerances (not what they are), as well as all of the 
various phases of instruction necessary for the detailer to prepare drawings 
that any one type of information or sketch is always presented in the sam 
manner. These sheets will be numbered ED-1 and up, these letters representing 
the words “Engineering Drawings.” 


MATERIALS 


This subdivision will cover materials we are to use in the construction of out 


product such as types and sizes of steel, what kind of metals are to be used for 
various types of parts, chemical and physical specifications, et These sheets 
will be numbered EM-1 and up, these letters representing the words “Engineer 


ing Materials.” 


TOLERANCES 


[his subdivision will include what the tolerances are to be for the various typ 
ot fits between the several kinds of metals as well as dimension allowam 
where fits between parts are or are not involved. These sheets will m 


bered ET-1 and up, these letters representing the words “Eagineering 
l'olerances." 


STANDARD PARTS 


This subdivision will include drawings and/or statistical specifications of all 


parts of a nature which should always be applied to machines being new! 
designed wherever possible, thus eliminating a constant addition of very 
similar parts. These are items such as springs, hand wheels, levers, pawl 
ratchet wheels, cap screws, bolts, set screws, etc. These sheets will be numbered 
ESP-1 and up, these letters representing the words “Engineering Standard 
Parts." 


CASTING DESIGN 


[his subdivision will cover all matters pertaining to the design of casti 
such as size of fillets, webs; thickness of metals under various conditions, draft 
on patterns and general casting practice, looking towards good castings, eli 
ination of internal strains and reduced manufacturing effort. These sheets w 
be numbered ECD-1 and up, these letters re presenting the words “[Engineeri 
Casting Design.” 


PART DESIGN 


This subdivision will cover basic principles in the design of various type 
parts such as levers, shafting, ratchets, gripper fingers, hub proportions, bear 
ing proportions, etc. Chis subdivision will in no way duplicate or include 
information under the heading “Casting Design” or “Standard Parts” and 
intended to be used entirely as a basis of the proper design of such parts from 
a standpoint of simplified manufacturing and neat appearance These sheet 
will be numbered EPD-1 and up, these letters representing the words “| 


neering Part Design 


UNIT DESIGN 


[his subdivision will cover the general construction of the various u 

is the relative position of constituent parts, general contour of such units and 
basic principles involved in the proper functioning of such unit hes 

will be numbered EUD-1 and up, these letters representing the word 

eering Unit Design." 


MACHINE DESIGN 


[his subdivision will include information and sketches bearing on the contour 
f various styles of our product, what the contour of each of the various sizes 
if offset. rotarv, flatbed, gravure and folder machinery is to be and the rela 
tive position of each of the units on each such style or type. These sheets 
will be numbered EMD-1 and up. these letters representing the words “Engi 
neering Machine Design.” 
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in the lower grades, most of tiem without any knowl- 
edge of engineering or manutacturing matters. 
Because the readers of Product Engineering are in- 
terested primarily in engineering and design this dis- 
cussion will be confined to the standard practice 
instructions issued by the engineering department. 
They are classified in nine groups, as follows: Routine 
Procedure; Drawings; Materials; Tolerances; Stand- 
ard Parts; Casting Design; Part Design; Unit Design; 
Machine Design 
forth in the accompanying 
Practice Instructions.” 
Under the first division, Routine Procedure, a good 
start has been made through the completion of sheets 
on the following subjects: assemblies; change requests 
and notices; engineering record cards; engineering 
time, field and expense reports; master bills of mate- 
rial; record bills of material; recording changes to 
machines in the field; machine symbols and part num 
bers. hese items are listed here to indicate the 


These nine groups are defined as set 
“Engineering Standard 


importance attached to adequate means of reporting 
and recording developments in the engineering depart 
ment at Harris-Sevbold- Potter. 

l|hree instructions have been completed 1n the DE 
(engineering drawings) classification, and a consider 
able number of sheets for the EM (engineering mate 
rials) classification are available. In the ED group are 
the usual specifications for drawing sizes, method of 
filing, title forms, nomenclature, ete. In the EM group 
are purchase specifications and heat-treatments for the 
S.A.E. steels used by the company, also the stock size 
sheets and authorized materials for certain parts. The 
use of sheets in this classification is explained on sheet 


EM ] as follows 


Use of Material Standards by Designers 


a. Refer to EM-2 for the name of the part being designed, 


noting the material specified for the particular case involved 


b. Refer to EM-3 to obtain the unit working stresses, etc., 
necessary in obtaining proper cross-section of the item being 
designed 

c. Refer to EM-10 and up for detail information concerning 
purchase specifications for materials referred to in EM-3 

d. Refer to EM-60 and up for detail information concerning 
heat treatments specified in EM-2 and 3 

e. Refer to stock size sheets EM-4 etc., for the sizes of vari- 


ous items which we are authorized to use. 
f. Refer to the design sub-section of this book found on sheets 
EPD-1 and up for certain parts wherein design standards have 


been established 


EM-4, Sheet 1, 1s illustrated to show the format 

What has been accomplished so far represents a 
small beginning on a job that will take years to com 
plete. In fact, it is a fair statement that the standard 
practice job is never done because it must constantly 
be revised to keep it up-to-date and therefore usable 
The Harris-Seybold-Potter Company has a sound plan 
on which to base the development of its standard prac 
tice instructions and the rate at which it can be ad- 
vanced depends only on the state of business. 

To make sure that the plan works as intended it is 
necessary to have a standards man in every plant. His 
job is to check every drawing made to insure that 
it complies with company standard practice, and thus 
to avoid any deviation from standards in the actual 
manufacture of the part or assembly 


A.S.A. Reports Progress 


Progress on projects of immediate interest to de- 
signing engineers is reported by the American Stand- 
ards Association as follows : 


B 1—Screw Threads. Revision of American Standard for 
screw threads for bolts, machine screws, nuts and commercially 
tapped holes (Bla-1924) has been practically completed. 


B 2—Pipe Thread. Rearrangement of data for American 
Standard pipe threads (B2-1919) completed by the subcommit- 
tee; to be submitted to industry 


B 3—Ball and Roller Bearings. Revisions (B3.1-1933) ap- 
proved by A.S.A. Taper roller bearing, adapter-sleeve bearing 
and angular contact bearing standards under consideration. 


B 4—Allowances and Tolerances for Cylindrical Parts and 
Limit Gages. Committee appointed 


Committee 11—Clutches and Clutch Jaws. Standard on 
rotating air cylinders (B5-5-1932), approved by A.S.A. last 
September. Awaiting further action of Committee 4. 

Committee 13—Splines and Splined Shafts. Marking time 
awaiting developments on involute splines. 


B 6—Standardization of Gears. Spur gear tooth form (B6.1 

1932) approved by A.S.A. Proposed practice on gear mate- 
rials approved by sectional committee. Subcommittee at work 
on gear inspection 


B 16—Pipe Flanges and Fittings. Revision on steel flanges 
(Bl6e-1932) approved by the A.S.A. Sectional committee ap- 


proved standard—on pipe plugs. Other projects making 
Progress 


B 17—Standardization of Shafting Revision of four stand 


ards is nearing completion 

B 18—Bolt, Nut and Rivet Proportions New standards 
( B18b—1933) about to be published Draft for socket-type 
screws will soon be published for comment 


B 26—1925—Screw Threads for Fire Hose Couplings. No 
change 

B 27—Plain and Lock Washers. Proposed tentative standard 
on lock washers under revision. 


B 29—Transmission Chains and Sprockets. Roller chains, 
sprockets and cutters approved in 1930. No progress in silent 


chains 


B 32—Wire and Sheet Metal Gages. No progress 


B 33—Hose-Coupling Screw Threads. (Nominal sizes 3 to 2 
l 


in. inclusive). Submitted to members of sectional committee. 


B 36—Standardization of Dimensions and Material of 
Wrought-Iron and Wrought-Steel Piping and Tubing. Ten 
tative standard for pipe for service at 450 deg. F. max. soon 
to be published 

B 42—Leather Belting. Drafts on specifications now being 
prepared. Proposal on selection, care and installation expected 
at an early date 


B 43—Dimensions of Machine Pins. No progress since 
publication of proposed standard in 1930 


B 46—Classification and Designation of Surfaces According 


to Quality of Surface. Committee met December, 1932, and 
appointed five subcommittees 


B 48—Inch-Millimeter Conversion for Industrial Use. Pro- 
posed standard sent to industry for comment 


B 49—Shaft Couplings, Integrally Forged Flange Type for 
Hvdro-Electric Units. Standard (B 49—1932) approved bv 
the A.S.A 
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PRODUCI DEVELOPMENTS 


Tank-type Welder for Railroad Maintenance—Two Twin-Row Radial 


Airplane 


Refinements—Flashlights 


Engines—A_ Fast 


Transport 


Made Entirely of 


Plane -Caterpillar 


Tractor 


Bakelite—Enameled 


Pressed Steel Sink—Stainless Beer Container—New Material Uses 


> Tank-type Welder 
for Railroad Maintenance 


Six self propelled welders ot the 
type illustrated below have just been 
purchased by the Lehigh Valley 
from Westinghouse. Because of 
its ready mobility and independence 
of the rails long cable leads with 
their attendant power losses are re 
placed by relatively short ones. On 
its tractor tread the welder is stable 
on 45-deg. side slopes and can sur 
mount slopes of 35 deg. Designed 
particularly for reclaiming battered 
rail ends, crossovers, switches and 


frogs, for repairing bridges and 


for other welding operations, it is 
equally useful as an auxiliary power 


T 


source for other maintenance of way 
tools. 

The welding and power units ar 
entirely self-contained. They in 
clude a Flexarc welding generator ; 
an auxiliary compound-wound d.c 
generator for power supply, lights 
and the excitation of the welding 
generator; and a 6-cylinder, 65-hp. 
Buda gasoline engine. Locomotion 
is by means of two propulsion 
motors taking power from the weld- 
ing generator. Speed is regulated 
by varying the field excitation of the 
welding generator by means of the 
welding control rheostat. Hand- 
operated drum switches, one for 
each motor, provide for forward and 
reverse movements. Turning is done 





Building up battered rail ends with 
the use of one of Lehigh Valley’s 
tractor-welders 


Tractor-welder crossing 
The wooden platform, 
carried on the tractor, 
interference with the railway signal 
circuits and facilitates pivoting 


which is 


prevents 


track. 


Y “inching” one motor 
while the other runs normally, the 
usual method of controlling a track- 


by stopping OT 


g 
type tractor. For use in crossing 
tracks and for convenience in 


making pivot turns, the tractor car- 
ries a wooden platform which pro 
tects the rails and prevents the 
tractor treads from operating the 
railroad signal circuits 

Over-all width is 30-in. to allow the 
tractor to travel along the shoulder 
or between the rails Height is 
36 in. to permit traffic clearance 
when the tractor is on a shoulder. 

Because of the tractor's ability to 
ascend a 35-deg. slope it can climb 
onto a flat car up an approach ramp 
consisting of two timbers placed 
either at the side or end of the car 
Where conditions require the use of 
a crane, removable hooks are avail- 
able 


> New Material Uses 


Engineers have long been puzzled 
to find a material for tools and other 
parts that would be non-sparking in 
inflammable surroundings and at the 
same time be 
function 


strong enough to 
Either requirement alone 











M Casy [« meet but not Live 


two together 


being used with success under thes 


Beryllium copper ts 


conditions for wrenches, chisels 
screwdrivers, balls for ball mills, and 
for wearing or rubbing parts It 
strength of 


hot worked, 


will develop a tensili 
135,000 Ib pet sqan., 


and of 180.000 cold-worked 


Because of its high strength and 
yield point, resistance to softening 
effects of operating temperatures up 
to 450 deg. F., and high electrical 
conductivity (30-40 per cent of 
beryllium-copper 
is showing up well as a material for 


standard Copper) 


springs in electrical instruments and 
for electrical contact clips. Under 
test it has manifested unusual re 
sistance to fatigue in electrical cord 
sets, appliance plugs and dia 
phragms 

Diamonds are being used to over 
come the destructive corrosion that 
attacks most other substances used 
for oil burner spray nozzle orifices 


The hole size is verv exact and thx 


contours are carefully worked out 
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Iwo American high-powered twin-row radial airplane engines, the 
800-hp. Wasp in the center and quarter views of the 700-hp. Wasp 
Junior on either side 


> Two Twin-Row Radial 
Airplane Engines 


\lthough twin-row radial airplane 
engines have been developed and 
used with varying success abroad, 
the Pratt & Whitney Twin Wasp 
and Twin Wasp Junior engines 
illustrated above are pioneer Ameri 
can examples of this type. The 
smaller announced a 
ago and exhibited at the 
Detroit show, but the larger one is 
only just now available, 


engine was 
veal 


having 
passed all tests. 

Experimental work begun in 1929 
led to the design and construction of 
a 2,300-cu.in. twin-row model which 
performed satisfactorily on the block 
and in flight, but which was larger 
than commercial demand called for 
Mtention was turned, therefore, to 
the development of a 1,830-cu.in. 
model, and, almost simultaneously, 
of a 1,530-cu.in. model. Extensive 
investigation pointed to the superi 


In England flash- 


lights are being 
made entirely of 
Bakelite molded. 


They are comfort- 
able to the touch 
even in cold weath- 
er, which is more 
than can be said of 
some metal ones 


ority of the air-cooled, twin-row 
radial for existing needs, and to the 
desirability of geared propellers 
These features are all included in 
both models, which also contain pro- 
visions for application of the 
hydraulically - operated Hamilton 
Standard adjustable propellers. 
Superchargers maintain the Twin 
Wasp output at 800 hp. up to 4,500 
ft.; the Junior output at 700 hp 
up to 2,500 ft. Weights per hp. arı 
respectively 1.36 and 1.34 lb. Fuel 
consumptions are 0.55 and 0.44 Ib 
per hp.-hr. Propeller reduction gear 
ratios are 3:2 and 4:3, 

In each engine three anti-friction 
hearings, one in each section of the 
aluminum alloy crankcase, support 
the balanced, two-throw crankshaft 
leach crankpin carries a master rod 
and six link rods. All rods are 
chrome nickel steel forgings polished 
all over to facilitate complete in 
spection. ‘The master rods are fitted 
with steel-backed, lead-bronze bear 
ings. 

Extensions in the front and rear 
sections of the crankcase support 
the cams and valve tappets on either 
end. Spur gears drive the cams 
tach section of the case can be as 
sembled separately and then put to 
gether with the other two. 

The cylinder barrels are machined 
from steel forgings and have finely 
spaced fins. The heads, with which 
the rocker boxes are integrally cast, 
are aluminum alloy castings and are 
screwed and shrunk onto the barrels 
Exhaust valves are internally cooled 
and the seats are aluminum bronze 
forgings shrunk into the heads. 
\nti-friction bearings carry the 
rockers, and the push rods are made 
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First of 60 fast transport planes built by Boeing for United Air Lines. 


Pav load— 2,400 Ib. 


Top speed—182 m.p.h. Cruising speed, loaded 


165 m.p.h. Landing speed—58 m.p.h. 


of heat-treated aluminum alloy 
tubing fitted with hard steel ball 
ends. Pressure lubrication 
care of all bearings except the rocker 
arms which are equipped with Zerk 
fittings. 
Spur planetary reduction 

for the propeller drive are located 


takes 


gears 


in the nose section which contains 
an oil sump so designed that the 
engine will scavenge properly on a 
steep dive. Planetary pinions are 
mounted on needle bearings on «« 
centric shafts which are so linked 
together that the driving load is 
accurately distributed. 

All of the accessories, including 
the two magnetos, the double ca: 
buretor, the starter, the oil and fuel 
pumps and strainers, two tachometer 
drives and two gun-synchronizer 
drives, and the generator drive, are 
mounted on the rear section, which 
consists of two castings, one being 
the blower section and the othe 
forming the supercharger diffuser 
and carburetor inlet elbow. The 
General Electric supercharger is 
driven through a clutch to reduc 
strain on the gears. 


> A Fast Transport Plane 


At the risk of becoming tiresome 
we have hammered away in Product 
Engineering at the importance of 
cooperation among engineers. The 
new Boeing Model 247 transport 
shown above is a splendid example 
of what such cooperation can do 
Army and Navy bombers have con 
tributed to the development of com 
mercial transport planes, and in turn 


have profited trom the progress ot 
the transport designers 

\lthough much of the success ot 
the Boeing 247 can be attributed to 
refinement of detail, the important 
factor is probably the location ot 
the engines which accords with the 


National 


\eronau 


recommendations of the 
\dvisory Committee tor 
tics for low drag and high propul 
sive efficiency. These recommenda 
tions revolutionized the performance: 
££ military bombers, and quieted 
momentarily the crv for higher and 
higher power 

Che engines are in nacelles well 
forward of the leading edge of the 
Wing, an arrangement that reduces 
direct vibration in the cabin ap 
preciably. The oi! radiators are o1 
top of the nacelles and are covered 
with streamlined 
which cooling air is induced by the 


hoods through 


slipstream action. 
Landing-gear wheels fold back 
ward into recesses in the underpor 


A Pittsburgh brew 
er sent his first case 
of legal beer to 
President Roosevelt 
in this Alleghany 
metal container. 
The brewing indus 
try is expected to 
be a good market 
for chromium 
irons 


\ bout half the 
effective wheel diameter extends be 


tion of the wing 
low the wing boundary when in the 
retracted position, so that it 1s pos 
sible to land without damage to the 
underbodv it the gear cannot be 
lowered Low-pressure tires arm 
oleo shock absorbers are used OT 
these wheels and on the tail wheel 

With the exception of some Has 
kellite used in the cabin insulation 


1 
I 


ind the tloor, the whol plane IS 


metal construction. The senu-mon 


coque fuselage is built entirely 


duralumin, riveted l,ongerons ar« 
channel sections and the skin sti 
feners are lighter gage channels 


Pulkheads are sheet metal rein 


forced Particular attention has 
been given to the accessibility oi 


MI ex 


ternal duralumin parts have been 


every part of the structure. 


treated anodically for protection and 
ball bearings are used in every hing 
and joint where practicable 
Noise insulation. and 
statically controlled heating contrib 
ute to the comfort of the passenger 


therim« 


walls consist of the outer 


Cabin 
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Caterpillar 70 tractor showing cutaway of hood for added visibility. 
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(Left). 


Rear view showing removable bearing caps, forged drawbar with lateral move- 
ment of 43 in., bridged-tooth sprocket and inspection covers on the final drives 


metal skin, V2 in. of dead air space. 
a layer of felt, a sheet of plywood, 
and for interior finish a layer of 
felted fabric, as a soft inner layer 
has been found effective in reducing 
reflected sounds inside a cabin. 
Hand-operated heating and ventilat- 
ing ducts are arranged for each 
passenger. Heat comes from a small 
boiler, mounted around one of the 
exhausts, which supplies heated 
liquid to radiators in the air supply 
ducts. Scoops admit up to 18,000 
cu.ft. of ventilating air per hr., and 
two ceiling outlets exhaust it. The 
boiler is disconnected automatically 
in warm weather and the system 
then supplies cool air to the cabin, 
which can be kept practically at 
70 deg. constantly while the plane is 
in the air 








New (Above) and old track links 





Track roller frame welded from 
ship and structural channels and a 
steel casting 


> Caterpillar Refinements 


In the new Model 70 tractor, en 
gineers of the Caterpillar Tractor 
Company have made many refine- 
ments. As will be evident in the 
small illustration of the old and 
new track links, the new one has 
better overlap between links, the 
old track pin bosses which some- 
times were hit by the wheel flanges 
have been flushed with the side of 
the link, and space for clearing out 
mud and snow has been provided 
by substituting cap screws threaded 
into the links for the old bolt and 
nut combination. 

Sprocket teeth have been changed 
by bridging, for strength, the space 
between the teeth. Each tooth space 
now works every revolution in- 
stead of every alternate revolution, 
as was the case with the former 
design which incorporated a “hunt- 
mg" tooth. The illustration above 
right shows the sprocket and also 
the removable bearing cap on the 
diagonal brace which facilitates re- 


moval of the frame for repair. 
All parts of the track roller 
frame, ship channels, structural 


angles and cast steel diagonal brace 
are electrically welded into a unit, 
as illustrated. Cutting away of the 
engine hood for added visibility is 
shown in the view of the complete 
tractor. Either gasoline or Diesel 
engine drive is supplied. 





Armco, Briggs Body and Youngs- 
town Pressed Steel engineers co- 
operated in developing enameled 
14-gage pressed steel sinks weigh- 
ing 75 per cent less than standard 


cast iron ones.  Lavatories and 
bath tubs are under development 
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What to Specity 


For High-Efficiency Worm Drives 


Without going into the fine points of the design of worm gears, there are several 


governing factors that should be understood in order that the necessary checks 


and comparisons can be made to assure successful and economical applications 


J. C. BREWSTER 


REJUDICE against worm gearing on the basis of 

low efficiency is largely a hold-over from earlier 
times. There should be no lack of consideration for 
this form of drive on the score of efficiency alone, the 
efficiencies now being obtained comparing favorably 
with other forms of commercial gearing. The deciding 
factors will usually be adaptability, compactness, de- 
pendability and cost. 

The kinematic analysis of the worm gear is simple 
and comparatively well known. If shaft bearing fric 
tion is not considered, the efficiency can be expressed 
by the following formula: 


tana (l f tana 
E = l 
tana + f 
E = per cent efficiency 
a = helix angle 
f = coefhcient of friction 


From this formula it is apparent that the helix angle 
and the friction coefficient are the only factors that 
affect the efficiency. Unfortunately, the worm gear 
user cannot specify the coefficient of friction nor can 
he conveniently perform tests to prove whether the 
completed drive meets such specifications. But the 
engineer who is specifying the worm drive can, within 
limits, designate the helix angle to be used. The angle 
that will give the highest efficiency is dependent upon 
the coefficient of friction between the worm thread and 
the face of the gear tooth. By differentiating Equa- 
tion (1) and putting it equal to zero, it can be shown 
that the efficiency E is a maximum when 


tana = y 1+ f? 


After determining the value of the angle a that for 
a given coefficient of friction will give the highest eff- 
ciency the value obtained is substituted in equation (1). 
This determines the maximum efficiency possible for 
the given coefficient of friction. In the accompanving 


curves it is shown how the angle a ior maximum effi 
ciency varies with different coefficients of friction and 
also how the maximum efficiency varies with different 
coefficients of friction. 

It will be seen that for a coefficient of friction equal 
to 0.05, which is usually accepted as fairly good for 
a gear drive of a commercial grade, the maximum 
possible efficiency is 90.4 per cent. But with modern 
materials and manufacturing methods it is quite pos- 
sible to produce worm gears wherein the coefficient 
of friction is between 0.02 and 0.03. A value of 0.025 
will give a maximum possible efficiency of 95 per cent, 
an increase of 41⁄4 per cent above that of worm gears 
having coefficients of friction of 0.05. Conversely, if a 
given efficiency is being aimed at, a smaller coefficient 
of friction will permit a smaller helix angle. Attempts 
are sometimes made to insure a workable efficiency by 
specifying a minimum helix angle, the popular values 
ranging between 12 and 20 deg. With proper mate- 
rials and workmanship giving a low coefficient of fric 
tion, however, it is possible to use helix angles even 
considerably less than 10 deg., and at the same time 
maintain a satisfactory efficiency. This secures the 
advantages of a larger circular pitch with sturdy teeth 
and large contact areas. 


Helix Angle and Coefficient of Friction 


From the above discussion it is apparent that all 
advantages secured by means of a specified helix angle 
can be entirely nullified by a large coefficient of friction 
Hence the specification of a minimum helix angle can- 
not insure a high operating efficiency unless the co- 
efficient of friction is taken into consideration. It is 
also apparent that a smaller helix angle can be used 
and will give a satisfactory efficiency if the coefficient 
of friction is sufficiently small. 

There is always a definite limit to the helix angle for 
a given drive. The center distance between the worm 
and the gear and the ratio of reduction are determined 
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As indicated by the dashed line, reducing the 
coefficient of friction permits a smaller helix angle 
without sacrifice of efficiency 


by the power output and the initial and final speeds. 
For a given set of operating conditions these dimen 
sions will remain constant Let 4 


circular pitch 
pitch diameter of worm 


D pitch diameter of gear 

! number of threads in worm 
\ number of teeth in gear 

R ratio of reduction 

G center distanc« 


For the given ratio the number of threads may be 
selected and the number of teeth in the gear calculated 
from thi equation 


Krom a theoretical standpoint it 1s also possible to 
select any value for d, and the pitch calculated from 
the following equations: 


With the values of d and n tentatively chosen, we 
have the relationship: 


This value of tan « can be increased onlv by decreas- 
ing the worm diameter or increasing the number of 


threads and the pitch. If the helix angle were in- 


creased by increasing the circular pitch, the result 
would be a smaller worm diameter, as can be shown 
by the following relationship : 


»’ = increased circular pitch 
nD’ 
\ 


It is evident that D’ must be greater than D, as p’ is 
greater than p. Unless the center distance is increased 
thereby making the drive larger than necessary to 
handle the specified torque output, we have the rela- 
tionship: 


Since D' is greater than D, it is evident that d' must 
be smaller than d if the center distance is not to be 
altered. 


Effect of Increasing Helix Angle 


lf an attempt is made to increase the helix angle bv 
increasing the number of threads, leaving the worm 
diameter and the center distance the same, the circu- 
lar pitch must be decreased. This decreases the strength 
and area of the gear tooth and will probably neces- 
sitate the use of a larger center distance to meet the 
requirements of torque output. 

From these considerations it is readily seen that the 
only effective way to increase the helix angle of a given 
design of worm gear is to decrease the worm diameter 
lhis is the usual procedure, and it is well therefore to 
check the root diameter of a high-helix worm with 
extreme care in order to make certain that the decrease 
in the root diameter has not been carried to a point 
where the worm has been weakened excessively. 

The apparent effect of rubbing speed upon the effi 
ciency, capacity and dependability of a worm gear has 
been discussed frequently. Data from tests and from 
actual successful applications indicate that there is 
some relation between rubbing speed and tooth load 
capacity, this factor definitely limiting the torque capac- 
itv of the gear at various worm speeds. Some pub- 
lished data give a limit of approximately 1.200 ft. per 
min. for the rubbing speed, but there are many modern 
installations of worm gearing running continuously at 
efhciencies higher than 90 per cent and with rubbing 
speeds in excess of 6,000 ft. per min 

It follows from the foregoing discussion that there 
are definite obstacles in the way of securing high 
efficiency in a worm gear drive through the limitation 
of the helix angle, thread angle or rubbing speed. Con- 
sideration must therefore be given to the remaining 
factor, the coefficient of friction. This is most im- 
portant because the development of the modern high- 
efficiency worm gear has been largely a continuous tight 
to reduce the friction factor. It might almost be said 
that any worm gearing is as good as its coefficient of 
friction. If the great effect which a decrease in the 
friction coefficient has on the efficiency were always 
realized, there would be fewer worm gear failures and 
more serious attempts made to secure proper materials, 
workmanship and lubrication 
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Tests Check Shrink-Fit 


Stress Calculations 


\. G. SOLAKIAN, Lecturer in Mechanical Engineer 


Photo-elastic analysis and theory agreed well 
in a recent investigation of shrink-fit stresses. 
The investigation is part of a project under- 
taken by the author and Professor G. B. 
Karelitz, Adams Research Fellow, in con- 
sultation with Professor G. B. Pegram, Head 


of the Physics Department. 
v 


A \ RESULT of the deformation produced when 
4 La sleeve is shrunk on an oversize shaft, a radial 
pressure is produced between the shaft and sleev: 
his pressure induces compressive tangential stresses 
in the shaft and tensile tangential stresses in the sleeve 
If a second sleeve is shrunk on, the stresses in th 
middle sleeve are either tensile or compressive or both, 
depending on the amount of shrink-fit and the relative 
thickness of the middle sleeve. 

The usual method of calculating the magnitude of 
the stresses, as given by Timoshenko in “Strength oi 
Materials,” Part II, page 533, uses the formulas for 
thick evlinders under external and internal hydrauli 
pressure. If at normal temperature, before the sleeve 
is shrunk on, the difference between the inner diameter 
of the sleeve and the outer diameter of the cylinder is 
ð, the radial pressure that will be developed in the 
shrink-fit will be 


[he value of $ in terms otf the external radius rs. 
internal radius rs, elastic modulus Æ» 
me of the outer cvlinder, E, 74, and the internal radius 
ry of the inner cvlinder is given by the equation : 


Poisson's ratio 


Under conditions of static equilibrium and neglecting 


longitudinal stresses, the radial stress P and tangential 
stresses T in terms of internal and external pressures 
hı and fə at a radius r follow: 


lo verify the assumptions used in applying this theo- 


retical method in calculating shrink-fit stresses, four 
photo-elastic models, as shown in Fig. 2, were made of 
transparent Bakelite sheet. Each part was cut slightly 
oversize and machined to final dimensions after an 
nealing to remove internal stresses Decause of the 
difficultv in. polishing the two larger models they were 
machined smooth and received no further finishing 
Clear images were obtained when the unpolished 


models were immersed in a glass cell containing carbon 


Fig. 1—Interference fringes showing the stress distri- 
bution in a model of a sleeve and shaft assembled by 


shrink fitting. Lack of symmetry in the fringe pattern 
arises from non-uniform contact between the sleeve 
and shaft 
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bisulphide, a liquid with a refractive index approxi- 
mately the same as Bakelite. In shrink-fitting the parts 
together the outer ring was heated in an oven to a 
maximum temperature of 110 deg. C., and the inner 
part was cooled in dry ice. Immediately after assembly 
the model was pressed between two glass plates and 
cooled in water 

In the photo-elastic analysis of the shrink-fit stresses 
a photograph of the interference fringes, such as Fig. 
l, was made. This showed the stress distribution and 
the areas over which the difference between the prin- 
cipal stresses was constant. A fringe map was pre- 
pared from the photograph and the fringes evaluated 
from a calibration beam. The isoclinics, which indicate 
the areas in which the direction of the stresses cor- 
responded to the axis of the polariscope, appeared as 
radial lines, disclosing that the stress trajectories were 
radial and tangential. In the lower half of Fig. 3 are 
fringe photograph, the fringe map, isoclinics 
and stress trajectories for the first model. 

From tiv aluation of the fringes and the direction 

the stress trajectories, the radial and tangential 
ses were determined by using the graphical inte- 
gration method as explained in the article, “Analyzing 
Stresses i Polariscope," Product Engineering, April, 
1933, page 145. Stress distribution in a sleeve as de- 


given the 


Stres 






— by photoelasticity 
1000 By theory 

Tangential 

Radial Stresses 
Stresses À 


shrink 


termined by this method is plotted in the upper part 
of Fig. 3. In order to verify that the black region 
covering the shaft was not a field of zero stress, a j-in. 
diameter hole was made in the center of the disk. The 
appearance of a series of fringes in the disk, as illus- 
trated in Fig. 1, indicated the presence of stresses in 
the shaft and that the two principal stresses were equal 
over the entire area of the shaft. 

In calculating the theoretical values of the stresses 
over a radial section of the sleeve, the radial pressure 
produced by the shrink fit was first determined, using 
Equations (1) and (2). The radial and tangential 
stresses were then calculated from Equations (3) and 
(4). These values are also plotted in Fig. 3 in com- 
parison with the results of the photo-elastic method. 

[n a similar manner the stress distribution in models 
representing two sleeves on a solid shaft, one sleeve on 
a hollow shaft, and two sleeves on a hollow shaft, was 
determined by photo-elastic analysis, and by calculation. 
Comparison of the results obtained by the two methods 
shows that the assumption of constant pressure dis- 
tribution, though not perfect, is within close limits. 
As a further check on the photo elastic method ( T- -P ) 
stresses were determined for radial sections in the outer 
ring of the model illustrated in Fig. 5. A comparison 
of the stress condition found in one section, the aver- 


1", QU", 
‘shrink fit 


Solid Shaft 


Hollow Shaft 
With One and Two Sleeves 


With One and Two Sleeves 





Fig. 2—The four Bakelite models used for photo- 
elastic analysis were assembled by shrink fitting 





Radial Tangential Stresses 
Stresses 


Fig. 3—Tangential and radial stress 

distribution in the model of a 

sleeve and a solid shaft were 

determined from the fringe map, 

isoclinics, and stress trajectories. 

Results obtained from theory also 
shown 


——B8y theory 


Fig. 4— Shrink fitting a second 

sleeve on a solid shaft changes the 

interference fringes and the stress 

distribution in the middle sleeve. 

Calculated tangential stresses also 
shown 
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Fig. 5—Interference fringes and 

stress distribution in the model of 

a sleeve and hollow shaft assembled 
by shrink fitting 


ss 


Fig. 6—Interference fringes in a model of a keyed sleeve 
and shaft assembled by shrink fitting show very high 
stress concentration at several points 


age stress condition and the calculated values presented 
in Fig. 8 shows good agreement. 

The random divergence between the calculated values 
and the results of photo-elastic analysis found in all 
four models arises from imperfect fit between the 
parts, as indicated by lack of symmetry in the inter- 
ference fringes. This effect is evident in Fig. 1. An 
exaggerated case of surface irregularity is illustrated 
in Fig. 6 for a key and keyway in a sleeve and shaft 
assembled by shrink fitting, showing high stress con- 
centration at several points. It is also noted that the 
non-uniform stress distribution in a sleeve arising from 
imperfect contact is further distorted by shrinking on 
a second sleeve. 

In comparing Figs. 5 and 7 the addition of the outer 
ring changes the stresses in the middle ring. The radial 
stresses are still compressive, although the distribu- 


Radial 
Stresses 


A. 


—— By photoelasticity 
=—- 3y theor, 


1500 
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1000 s 

o 
750 5 





7—Shrink-fitting a second sleeve over the hollow shaft and 
sleeve changes the stress distribution in the middle sleeve as 
well as in the shaft 





| t By photoelasticity à | 
for one radial section | 
| —--— average for four Sections | 


eo Dy theor 
——— "nandi 


Fig. 8—Comparison of stress distribution in the 
outer ring of model as determined by three methods 
shows good agreement 





tion is somewhat different. The tangential stresses, 
which were tensile over the entire section of the ring, 
are changed to partly compressive and partly tensile 
stresses with a reduction in intensity of the maximum 
stress at the inside circumference. This illustrates the 
beneficial effect of a compound shrink fit in reducing 
the stresses in the middle sleeves. 

In assembling the photo-elastic models it was found 
that when they were cooled slowly instead of quenched 
there was a large reduction in the value of the internal 
stresses. Rapidly cooled models showed a tangential 
stress of 1,350 lb. per sq.in. at the inner boundary of 
the outer ring, while slowly cooled models showed a 
stress of approximately 85 lb. per sq.in. This effect 
was of course caused by the low elastic strength of the 
material at the temperature used in assembling the 
model. 
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Cam Profiles 


for Minimum Inertia Shocks 


For smooth action, successive arcs of a cam profile must be tangential and 


must also give a profile having definite continuity 


E. V. 


EN RECENT vears the increase in machinery speeds 
has compelled more attention to the problem of 
vibration. Thus, in the design of cams, more or less 
involved methods have been adopted in an effort to 
arrive at a mathematical solution of what, at times, 
becomes a major problem. 

Smoothness in a cam profile is no indication of the 
inertia shocks that the profile may cause. For instance, 
a cam curve comprised of three circular arcs, as illus 
trated in Fig. 1, although smooth is not mathematically 
continuous. The evolute or locus of the centers of 
curvature of its profile consists of only three points 


HOPKINS 


whose radial distances from the axis of rotation are the 
flank and nose eccentricities respectively. In valve 
mechanism, for example, the accelerations of the lifters 
are proportional to these eccentricities. The lift-time 
curve of a follower actuated by such a cam is smooth, 
but the discontinuity of the arrangement is revealed by 
cusps in the velocity-time curve and by definite breaks 
in the acceleration-time curve, indicating inertia shocks. 
Only by mathematical continuity in a cam profile can 
there be freedom from inertia shocks. 

The follower motion follows the urge of the cam 
profile, and without external damping, reduction of 
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Fig. 2—Equations of the geometric properties of conic section 
curves used in designing cams 
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Fig. 4—Lift-displacement relationship 
tor conic section cams with flat lifters 


vibration and spring surge must be accomplished by 
proper selection of the cam curves. In the past, reduc- 
tion of inertia shock loads has sometimes been accom 
plished by replacing the three-circular-are cams by five 
arc cams having two flank ares on each side and a nose 
arc. To obtain desired timings and lifts with flat tap 
pets of small diameter, the opening flank arc radius and 
eccentricity were increased over that needed for a 
three-arc cam wherein the action was not limited by 
the tappet diameter. But the evolute of the five-are 
cam is also discontinuous ; it consists of five points, and 
the acceleration-time curve of valve lift has six discon- 
tinuities. But when the numerical values of these 
sudden changes in acceleration are decreased, the 
observed valve spring disturbance is less. This reduc 
tion suggests consideration of cam shapes with known 


continuous evolutes. 


Conic Sections and Tangent Circles 


Che three least complex cam curves with continuous 
evolutes are the conics; that is, the ellipse, parabola 
and hyperbola. Each of these in combination with a 
tangent circle has the general appearance of an engine 
cam, and all three have continuous evolutes. Accelera 
tion discontinuities in the operation cycle affecting the 
cam follower will occur at opening and closing points 
and are the sole points that may give rise to inertia 
shock. 

The conic curve is represented by a second degree 
equation in two variables containing five coefficients and 
one added constant, so that the specification of five 
conditions establishes the shape of the curve. For any 
given cam the curve must pass through the point oí 
maximum lift, through the design opening and closing 
points, and the directions of the tangents at the latter 
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are known: that is. the followime veneral conditions 


must be fulfilled: 

a) The base circle must be tangent to the cam curve at tw 
points 

(b) The distance from the center of the base circle to the 
vertex of the conic or nose of the cam must equal the sum of 
base circle radius plus the lift 

(c) The angle included by the axis of symmetry of the 
am shape and the radial line through the point of tangency 
must equal the half-opening angle prescribed by the design 

(d) The center of the base circle and one axis of the coni 
must be on the axis of symmetry of the can 


With the lift above base circle Z. radius of base 


] 


circle r, and semi-opening angle #, the maximum lift 


occurs when: 


By substitution in and eliminations from the typical 


equations of the conics and their slopes, a discriminant 
or determining relationship in terms of /, r and @ 1s 
obtained that governs which of the three types of conics 
will meet the conditions of the design he geometric 
properties of the conic section cams are given in Fig. 2. 

Elliptical and parabolic cams are unsuited for 
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directly operated automotive engine valves because of 
the low //r value obtainable. For valves indirectly lifted 
by multiplying rocker arms they have possibilities 
with wider timing. Because of its fairly high opening 
eccentricity the hyperbolic cam is more suited for use 
with roller or spherical ended followers than with flat 
tappets, and is better from a grinding standpoint as 
well. 

Maclaurin's Construction, as given in his “Geometrica 
Organica" of 1719, is reproduced in Fig. 3. It yields 
the exact second degree conic profile that fits. the 
specifications set up by Z, r and $. The graphical con- 
struction is indicated by the directions of the construc- 
tion lines. A table of angular settings and correspond- 
ing lifts can be calculated from an equation for perpen- 
dicular distance between flat lifter and axis of rotation 
of camshaft, considering the lifter fixed and the cam 
rolling upon it. Lift equations for the three conic 
profiles are given in Fig. 4. 


Velocities and Accelerations by Differentiation 


From the lift-displacement formula velocities and 
accelerations can be calculated by differentiation. A 
short method of determining the nose eccentricity and 
spring force which results in a satisfactory degree of 
accuracy is to consider the cam to be of the circular arc 
type and to determine the nose eccentricity and spring 
force on this basis. The graphical methods of Schreck 
as described in Trans., A.S.M.E., 1926, Paper No. 
2027, can also be used to investigate the velocities and 
accelerations of such cams. 

Without the ramp, the body diameter of the cam and 
the base circle would be identical and the velocity of the 
follower at start or lift would be zero. The ramp of 
the cam, in taking up the follower clearance, usually 
imposes a uniform velocity upon the lifter, and the 
true extent of the ramp is affected thereby. The ramp 
is actually continued to that part of the flank which 
would produce a follower velocity equal to the velocity 
due to ramp. A point often overlooked in the specifica- 
tion of cam shapes is that these velocities must agree, 
otherwise the lifter would simultaneously have two 
different velocities in the same direction. 

Dwell at full lift introduces more inertia discontinui- 
ties and consequent shock loading, and should be 
avoided. Additional inertia shocks occur when the 
mushroom lifter is tilted slightly from normal with 
the camshaft and the profile made slightly crowned. 
Che contact between cam and lifter head occurring in 
a spot somewhat off the axis of the lifter causes the 
lifter to spin as it works and distributes the small 
amount of wear that occurs. But the cam works suc- 
cessively with a small flat follower, a point follower, 
and an inclined flat follower. Consequently two new 
inertia discontinuities are thrown in every time a part 
of the cam moves over the junction of the flat bottom 
and conical face on the lifter. 

The preceding discussion does not take into consider- 
ation that manufacturing processes can introduce inertia 
discontinuities in production cams even though the 
profile is properly designed. 

In production grinding of cam shafts, master cams 
that should generate perfect profiles have to be doctored 


to produce good cams. Departure from true dimensions 
is caused by the mass and elasticity of the grinding 
machine. When the master cam begins to push the 
grinding wheel away from the work, the movement 
lags and the grinding wheel encroaches on that part of 
the ramp which was already ground to the proper 
dimension. As yielding of the machine ceases and 
recoil occurs, the initial part of the flank curve is given 
a faster rise. Errors are usually concentrated at the 
junction of ramp and flank on the side of the cam 
ground at the time when the wheel is being accelerated 
to move it away from the work. The junction of nose 
and flank on this side is usually ground a trifle fat, the 
corresponding shoulder on the opposite side a trifle thin, 
and the other ramp and flank are usually close to the 
correct dimension. Hence, master cams must be locally 
fattened and slenderized by trial and error to com- 
pensate for the peculiarities of the particular grinding 
machine used. 

Occasionally cams are prod:iced with a number of 
small facets distributed over the profile surface, each 
facet causing two inertia shocks. This is a resonance 
phenomenon which usually can be eliminated by chang- 
ing the work speed. 

Attempts to increase production by speeding up 
grinding machines involve several difficulties. Master 
cams are compensated for only one work speed, so that 
a higher work speed involves greater encroachment of 
the grinding wheels. If the diameter of the grinding 
wheel is reduced when the work speed is moderately 
increased, cam contours may not be adversely affected. 
The increase in speed also may cause resonance effects 
where none existed before. 


The Usual Engineering Compromise 


Rate of rise on the ramp of an automotive cam is a 
compromise between noisy operation and life of the 
exhaust valve seat. Low ramp and too rapid flank 
on the opening side of the cam results in wire drawing 
on exhaust opening with small lifter clearance. Valve 
seat durability is reduced unless the lifter clearance is 
increased. If low ramp and high flank occur on the 
seating side, seating noise increases with greater clear- 
ances, but exhaust valve seat life is not shortened be- 
cause of more favorable temperature conditions. In 
water-cooled engines the seating noise is well deadened 
by the jacketing, but in an air-cooled engine intended 
to be silent, it may become too great. Contrary to some 
beliefs, as long as a resonable width of seat initially 
exists, wire drawing rather than high seating velocity 
is primarily responsible for exhaust valves “pounding 
in." 

The high limit of cam and body size is assembly inter- 
ference, and the low limit is that at which the surface 
stresses in the cam or lifter become excessive because 
of the small radius of curvature. Since the eccentrici- 
ties are but little changed by variations within these 
limits, the effect on inertia shock can be neglected. 

Although all of these factors in cam design apply 
particularly to valve cams of internal combustion 
engines, the same fundamental requirements will be 
found equally applicable to the design of all similar 
plate-type cams such as used in automatic machinery. 


—— 
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The Scale 
of | 


Sound Levels — «, 


WHISPER 


RUSTLE OF LEAVES 


THRESHOLD OF 
HEARING 


Whether it be in household equipment or machine 
tools the question of noise is becoming more and more 
important. One peculiar factor concerning this problem 
is that the human annoyance caused by the sound is not 
necessarily proportional to the sound level or loudness 
Sounds that have a smooth wave—pure tones—usually 
will not cause discomfort if they are within the normal 
range of pitch and are not extremely loud. The most 
discomforting noises are those resulting from irregular 
or non-repeating waves. However, regardless of the 
inherent discomfort that any particular sound may 
create, the degree of physical annoyance increases with 
the intensity of the sound or the sound level. 

The scale of sound level is not expressed im physical 


o 





‘hart of sound levels indicated in decibels 


and in units of relative sound energy 


units but is a scale of ratios [he unit used is the 
decibel which is based on the ratio of the relative 
sound energy. Expressed as a mathematical equation, 
the number of decibels N is: 
n 10 log P 

In this equation P is the ratio of the sound energy at 
the level in question to the sound energy at the threshold 
of hearing 

One interesting fact in connection with sound level 
is that the threshold of painful sound is 130 decibels 
refers 
\nd many noises although 


However, it must be emphasized that this 
primarilv to the sound level. 
not physically painful may be extremely disconcerting 
Even a whisper may be very annoying 
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Soinatie First of a series of design work sheets showing 


fe, * 


C oil I 


strainer 





Line 
of belt 






ED 
a 


SSS 
(4 
Lhd 


Jl 


CLL. 


Gy 
f 
Z 
Yj 
Z> 
NN 


Ws 
à 


ZZ 











xs 

1*4! 
SS 

J 

SS 







DA 
I 


Line of belt 
pulls 






= 
Z 


Lo 
Y 
Lo dioi iiio idi i ie itii iii i 


v 
1191 


EAS NS 


ES 
SS 











\DAM FREDERICKS 

AE B Fig. 1—Vertical miller spindle drive pulleys. The ball bearings are mounted in 
P a sleeve A fastened to the main frame of the machine. Spindle slides through 
HA quill B on which the bearings are pressed and clamped. 
Ae T . : 
i Fig. 2—A double-row bearing is mounted in the head of the machine directly in 
A line with the belt. Felt seals are used. The pulley projection forms an additional 
T dust guard. 
T ii x à i i 
e Fig. 3—Slip change-pulley for speed changes in a belt-driven production drilling 
Hale! machine. The pulley is mounted on the bearing retaining quill A. 

NI 

Lo 


So 
U 


Fig. 4—Driving pulley for vertical surface grinder spindle. Upper bearing takes 
most of belt pull and also the down-thrust from the weight of the pulley. Coupling 
B drives the spindle 


Fig. 5—Tight and loose pulley mounting. Diameter of the loose pulley is stepped 
down to relieve belt tension. Tight pulley is placed next to the column of the 
machine, bearing C taking most of the belt tension. Another bearing, not shown, 
is mounted at the other end of the shaft. 


Fig. 6—Planer driving pulleys. Double-row ball bearings are used to prevent 
zma -Drive on this pulley with 


open belt for slow forward 
cutting stroke 













Labyrinth 
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Orive on this pulley face 
with crossed belt for 


fast return stroke 


Beit position No.2 FIG.6 
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Bearing Mountings 


representative mountings for wheels and pulleys 









Graphited bushings for steading St pport. 
when belts are being shifted 





Clamping 
nut 
cocking action when the belts are being shifted. To cut down space, the usual 


clamping nuts are omitted. 


Fig. 7—Another design of drive such as that shown in Fig. 6. Single-row ball 
bearings are placed centrally in the loose pulleys. Clamping nuts secure the shaft 
assembly against shoulder D. 


Fig. 8—Idler pulley mountings for belt tightener. Clamping nut B has a smootl 
periphery upon which the felt seal rotates. Inside the hollow shank at D is 
spring, not shown, to maintain constant belt tension. 


Fig. 9—Idler pulley mounting. ‘The stationary pulley shaft is pressed into the 
pivoted arm. A single nut clamps the whole assembly to the arm 


Fig. 10—Mounting of a mule drive idler pulley for tracking the belt properly 
[he idler pulley shafts are fixed in a block which can be shifted to take up the 
belt slack. 


Fig. 11—The rollers of this conveyor belt idler are made of seamless tubing ot 
iron pipe, finished inside and out and then slipped over the bearing retaining 
sleeve and held with setscrews. The center shafts C are clamped rigidly 


Fig. 12—Ball-bearing mounting for a cable drum. The interior cavity is filled 
with grease and because of its size little attention need be given to lubrication 
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Case Histories 


in Product Design—IV 


T. J. MALONEY, New Jersey Zinc Company 


GEORGE SWITZER, Product Designer 


E more case histories of successful product 
development, each representing a different ap- 
proach to the customer's pocket book. Compactness, 
neatness of appearance and effectiveness of per 
formance distinguish the first case, a good example of 
molded plastic design 

Substitution of metal for time-hallowed wooden con 
struction is the important factor in the aluminum 
violin, Case 11 Performance and sturdiness are the 
underlying requirements in an instrument that makes 
its primary appeal to the student and juvenile market 
With equivalent tone quality and greater durability 
built in, the moderate price of this product is a power 
iul sales argument 


I:conomy of operation coupled with low first cost are 
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\ molded plastic case and good engineering 
design brought results here 


the principal elements in Case 12, an electric refrigera- 
tor. Attractiveness of line and finish and careful at- 
tention to convenience of operation undoubtedly add 
much to the salability of this unit, but they would hardly 
have succeeded alone in making it “go” without the 
more fundamental advantages. 


Product Case History No. 10 


PRODUCT—Visualette Demonstrator. 


MANUFACTURER—Visual Demonstration System, 
[nc. 


ENGINEER-—C. H. Whitlock, Norton. Laboratories, 
Inc. 

DESCRIPTION—tThe Visualette Demonstrator is the 
first self-contained pocket-size film projector for sales 
demonstration and visual education work. It projects 
still pictures on a wall or screen from a distance of three 
to fifty feet, using a roll of standard 35-mm. motion 
picture film on which as many as a hundred different 
pictures can be developed, and plugs into any electrical 
outlet. 

In working out the design of the Visualette with the 
Visual demonstration executives, Norton Laboratories 
was urged constantly to cut down over-all dimensions 
Previous projectors were poor in appearance, too bulky, 
and too complicated to meet the approval of the sales 
executive, who demanded a machine he could slip in his 
overcoat pocket and whip out without preliminaries. It 
was purely a case of designing up to the eye and down 
to the pi cket. 

Molding the entire case and inner mechanism of 
phenolic plastic material was a radically new departure, 
but it turned out to be the way of achieving the neces 
sary lightness, compactness and appearance. Further 
more, the old metal cases heated up to a point where 
they could not be touched after a fifteen minute demon 
stration, whereas, with changes in lens and socket to 
use a 50-watt instead of a 250-watt lamp, it was found 
that the molded case could be used for half an hour 
without becoming too warm to handle. 

Among other features of the design is the elimination 
of innumerable welded metal parts which added to the 
cost of assembling and required unsightly rivets and 
joints on the case exterior. The molded version has 
only six parts Threaded metal inserts were molded 
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Formed aluminum sheets and an aluminum casting, 
welded together, produce a satisfactory. violin 


into the plastic case to simplify assembly and to lend a 
smooth unbroken appearance to the exterior Lamp 
socket and housings were molded of special heat-resist 


ing black Durez. The exterior carries a stippled finish, scroll is composed of two thn alummum castings, 
produced bv engraving the mold, to prevent finge: jorned to an extension of the stamped key section. AI! 
marking and to provide a better grip. No self-conscious parts are joined by welding to insure a maximum of 
attempt at beautifying was made, and it was found that strength and rigidity 


lhe alumini violin 1s grained to 1 ese Y d 
a straight engineering design was very pleasing uu um violin gramed to represent a wood 


instrument, with a base protection of several successive 


: e s 1 lavers of enamel «prave: - aked in : "we t 
SALES RESULTS—Excellent. Although impossible ayers of enamel, sprayed on and baked in an oven a 


to compare sales with a previous model, the Visualette high temperatures. These are followed by three coats 


p . o1 AT S E "rte " «| al« ) secure he CES 
found ready acceptance among executives long desiring f varnish which are baked also, to secure the nece 


a simple pocket projector. Thus an entirely new sary hardness. Graining is done just before varnishing 
market was opened, producing sales which otherwise It s accomplished for the top by transter trom a spruce 
could never have been mace Visual Demonstration board. The bottom panels and sides are hand grained 
officials describe their reaction as “enthusiastic.” \ rub with pumice, followed by an oil polish, consti 


tutes the final step 


SALES RESULTS-—Since the aluminum violin has 


Product Case History No. 11 heen on the market only a short time, accurate sales 


Lom statistics are not vet available. However, early indica 
PRODUCT Ihe Aluminum Violin 
tions point to an enthusiastic reception for this unusual 


MANUFACTURER—Aluminum Company of instrument, and once the prejudices have been cleared 

America iway, it is expected that the metal violin will, through 

DESIGN ER—Engineering Division, Aluminum Con ts merits, win for itself a regular place in the musi 
4 rid 


pany of America 
Its relatively low cost gives it a particular appeal to 


MARKETED BY \luminum Musical Instrument 1 Ede , 
udents, making available to them an instrument equal 
omparn to the finest of modern wood violins at a price low 


DESCRIPTION Ihe instrument is an accurate re enough to meet the requirements of the average pocket 
production in aluminum of an early Stradivarius hook 

approximating the wood violin in general form, weight 

and finish. The front and back panels are stamped from PROBABLE REASONS FOR SUCCESS—The 
aluminum sheet, as are the neck and kev sections. The uminum violin is unaffected by dampness. or by 
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sudden variations in temperature and is equally suitable 
tor indoor or outdoor use. Also, it is sturdy in con 
struction and will stand more rough usage than the 
more fragile wood instrument. 

\rtists who have examined and played on the 
aluminum violin have been amazed at its tonal proper 
ties, which they claim are equal to those of the finest 
of modern wood violins. The bass is full and resonant 
and the higher notes clear and distinct. It is ideal for 
radio broadcasting, as there are no “wolf” tones at any 
point in the register and the harmonics are always true 
and rich—qualities which the microphone is quick to 
detect 

Like the aluminum bass viol, which is already well 
established in orchestral circles, the aluminum violin 
is available in attractive and permanent colors, as well 
as in the natural wood finish. Red, green, silver, and 
gold are a few of the possibilities, and instruments of 
these bright hues are rapidly finding favor, particularly 


for dance orchestra work 


Product Case History No. 12 


PRODUCT— Electric refrigerator. 
VANUFACTURER—Frigidaire Corporation, sub 
sidiary of General Motors 

NGINEERS 


|: Engineering and research — statt, 
Frigidaire laboratories 


DESCRIPTION—Economy was set up by engineers 
who designed the new Frigidaire Standard Line ot 
electric refrigerators as a primary objective. To attain 
it they worked out a refrigerating circuit that employs 
a compressor needing only a one-twentieth hp. motor 
to drive it. There are but three moving parts in the 
motor and compressor unit, which is completely sealed 
in. Operation of the unit is practically continuous but 
there is an automatic switch for starting and stopping 
when but a small degree of cooling is needed. Current 
consumption is advertised to be no more than required 
for an ordinary lamp bulb. Regulation of the rate of 
refrigeration is obtained through the use of a device 
called a restrictor which acts thermostatically to in 
crease the flow of refrigerant through the cooler on 
demand. 

The cabinet designers on Frigidaire's regular staff 
worked with the mechanical and refrigeration engineers 
trom the time when the requirements were laid down 
tor the 1933 line. Wooden models of cabinets were 
built up. Many different tvpes of tops and legs were 
designed. All were paraded before the members of 
Frigidaire and General Motors executive staffs and the 
one illustrated herewith was selected. 

New reírigeration features that are included are: 
One-fourth more food storage space for given outside 
dimensions, made possible by insulating with aluminum 
foil rather than rock cork. This improvement enables 
housewives to have greater storage capacity within the 
smaller kitchens that seem to be the trend today. 

\utomatic ice tray release. This was designed to 
eliminate the necessity of tugging and jerking at frozen 
ice trays. Although the new product went on display on 


March 31, hundreds of complimentary remarks made 
by women have been forwarded to the factory. It is 
anticipated that this will develop to have been the out- 
standing individual sales feature of 1933 refrigeration. 

Automatic defrosting. By merely pushing a switch, 
the owner may defrost her refrigerator. When de- 
frosting is complete, the refrigeration is started auto- 
matically. At no time does the box temperature go 
above the point required for proper preservation of 
food. 


Removable shelves. These permit easy cleaning and 





Trim lines distinguish Frigidaire’s new standard 
refrigerator which was designed for economy in 
operating as well as primary cost 


chilling of objects as large as a watermelon, the bulkiest 
object ever requiring cooling. 

Bottle space. Room for a full case of twenty-four 
bottles close to the freezer, which is located in the top- 
center of the cabinet. This feature is proving especially 
popular with the return of beer, although milk bottles 
and ginger ale bottles may be placed in this space. 


SALES RESULTS—Sales are running so high that 
on April 4 Frigidaire started a partial third eight hour 
shift at its huge Moraine plant in Dayton, O., pushing 
factory personnel to 6,500. Manufacturing goes on 
three shifts a day for five days a week. The porcelain 
enameling plant, the dulux plant and eeveral other 
production divisions are on a seven-day 24-hr. basis 


v 


PRODUCT ENGINEERING 


for June 


Based upon consultations and correspond- 
ence with more than one hundred engineers, 
we shall publish in the June number a run- 
ning account of the latest developments in 
the application of ferrous and non-ferrous 
materials to meet the requirements of wear 
and abrasion, impact, fatigue, high strength 
with light weight, corrosion, and strength at 
high temperatures. 
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Framing the Question 
To Find the Answer 


In continuing his discussion begun in the April number, the 


author points out that a proper statement of any engineering prob- 


lem, followed by a systematic examination of its elements, in- 


creases the probability of finding the clews that lead to solutions 


LEV. A. TROFIMOV, Development Engineer, Electric Controller & Manufacturing Company 


TEED is a combination of social conditions calling 
4 for improvement; a statement of the need speci 
fies the social conditions chosen for improvement. The 
technical condition which has to be improved in order 
to meet the need is the problem \ proper statement 
of the problem must include a technical description oi 
the cause that led to the problem, and the effect of the 
cause that is expected to meet the need. 

At first sight a problem often presents apparently 
insurmountable difficulties. It can be likened to an 
obstruction, such as a range of mountains, beyond 
which hes the solution. However, if we observe the 
mountains carefully we inevitably find a passage, barely 
noticeable as a darker spot on a grav background. li 
we look further, we frequently find more than one way 
through. Similarly, a careful study invariably discloses 
that a problem itself usually supplies the information 
on how to overcome the difficulties, thereby furnishing 
the most important and valuable help in reaching a 
solution 
must contain in itself a clew to its solution, and like 


Every problem having a possible solution 


any passable chain of mountains, is bound to reveal a 
way through. 


Solutions Obvious and Otherwise 


lhe amount of information available on the solution 
of a particular problem, of course, varies with the 
problem. Some problems have a so-called obvious solu 
tion. Why? Because the problem itself furnishes the 
necessary and sufficient information for a direct solu 
tion, so that those who study the problem thoroughly 
have little difficulty in solving it. On the other hand, 
there are other problems whtch, aíter extensive scru 
tiny, vield only a clew. The art of solving problems is 
chiefly a detective procedure of finding all the clews 
and following them 

\ product development engineer is a specialist in 
solving design problems whose solutions are not obvi 
ous from well-studied information he majority of 
product development problems are of the improvement 
tvpe wherein there is an existing solution which is to 





Several solutions of the "Bolt and Nut" problem 


can be found through a study of the “freedoms” 
in the elements 


be improved. However, there are also problems of the 
so-called original type that have had no previous know1 
solutions. For such problems the solutions of similar 
ones in other fields, or the physical principles involved 
usually furnish the starting point, and the data an 
information can be used in the same manner as thos 


of previous solutions are used in the improvement type 
of problem 

Problem and solution are intimately bonded like 
father and son. Although the existence of these bonds 
may not be evident until after a solution has been 
found, they then become apparent and can be traced 
backward to the problem. They are invisible threads 
| 


emerging from the problem and have their starting 


points definitely located in the problem. ‘These starting 
points are called clews. How shall we find them? 

\ clew to a solution of a problem must be somehow 
related to the fundamental physical elements that are 
bound to enter the solution. In order to perceive the 
bonds attached to the elements of the problem it 
necessarv to make a statement of the problem [t 
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takes a great deal of care and thought to form such a 
statement properly and all the succeeding work depends 
intimately upon it. This can be illustrated in the state- 
ment of the "bolt and nut" problem. There is a well- 
known need for devices to prevent the unlocking of 
screw threads. In the practical example of the bolt and 
nut, a proper statement is: "Required a device for pre- 
venting or limiting the rotation of a nut on a bolt, 
caused by a counter-clockwise inertia torque of a nut 
in the plane perpendicular to the bolt axis." In this 
statement "A counter-clockwise inertia torque of a 
nut" is the cause, and "the rotation of a nut" is the 
effect. With few exceptions it is possible to make a 
statement of any problem in which the cause and effect 
are easily recognizable. 


Three Elements of the Problem 


lhe elements of the problem include not only such 
parts as the bolt and nut, and the pieces clamped to- 
gether, but also their physical states and properties. 
l'here are at least three fundamental physical elements 
in this problem: (1) a nut, (2) a bolt, and (3) threads 
in contact, with their physical properties and states. All 
these three elements are bound to be included in a 
solution. 

In searching for a clew we shall regard the elements 
from the following point of view: To what extent are 
the physical properties used in the problem and is there 
a possibility of using them for a solution? For example, 
in this problem the tensile properties of a bolt are used 
to their practical limit and therefore it is improbable 
that the solution can be based on these same properties 
In other words, a solution will require a certain extra 
amount of power for preventing the unlocking of the 
screw threads. But it seems improbable that this extra 
power can be obtained at the expense of additional load 
on the bolt. However, in the third element, contact 
between the threads, it appears that less than one-half 
of the available thread area is being used. Therefore, 
there is the possibility that using more or all of the 
available thread area might provide a solution. 

Che clew to the solution in this instance is the fact 
that the physical properties of thread contact are not fully 
utilized. Such incomplete utilizations of the properties 
of the elements can be termed “freedoms” in the ele- 
ments. The nut in the illustration was developed on 
the basis of freedom of the third element, that is, the 
solution was obtained by increasing the area of contact 
between the threads. Thus, in searching for a clew 
the elements of the problem are examined because in 
their freedom lies the possibility of solution 

In building a theory of development engineering it 
is natural to follow a logical structure, but it cannot be 
claimed that ideas are obtained strictly through a logi 
cal mental process. A suggestion in perfect agreement 
with the nature of a clew may present itself through 
logical reasoning as was demonstrated in the illustra 
tion. However, a suggestion may be of an entirely 
different nature from a clew. The chief purpose is to 
find suggestions for solutions, regardless of how they 
are obtained. Vague intuitions, commonly called 
“hunches,” play an important role in development en 
gineering. The purpose of organized thinking is to 


increase the probability of finding the correct sugges- 
tion for a solution, or to arrange the conditions in a 
way most favorable for a natural functioning of the 
inventive ability of the mind. 

In collecting information on a subject, in order to be 
assured that it will be complete, inquiries can be organ- 
ized into five groups: qualitative, quantitative, spatial, 
time-involving and consciousness. This classification 
does not necessarily fit the exact nature of the informa- 
tion. Most information implies more than one item; 
for instance, speed involves time, space and quantity. 
jut less harm will be done if information on speed is 
brought out three times than if speed is entirely for- 
gotten. 

From a qualitative examination of freedoms in the 
nut it appears that we are free to change the material 
of the nut, and therefore can use any suitable material. 
From a quantitative examination of the freedoms in 
the nut, we might be free to use two nuts instead of 
one, in which instance there is freedom in the number 
of elements. Also, in the direction of the axis of the 
bolt there is some freedom in certain regions because 
of the unequal distribution of the compressive stresses. 
However, in the plane perpendicular to the bolt axis 
we are free to use either the compressive or tensile 
strength of the nut. In addition, there is quantitative 
freedom in the compressive or tensile strength of the 
nut in all directions except the direction parallel to the 
axis of the bolt. 


Factors Involving Spatial Freedom 


In regard to spatial freedom, such factors as shape, 
volume, dimension, area and direction are involved. 
The spatial freedom of the nut is unrestricted except 
for the necessity for using an open-end wrench, socket 
wrench or similar tool. 

In time-involving examinations of the freedoms of 
the nut the question arises, “Is the nut in exactly the 
same state at all times or are there moments when the 
state changes?" Under impact and vibration there are 
moments when the compressive stress in the nut almost 
disappears. At such moments the properties of the nut 
are barely utilized and there is almost unlimited free- 
dom in this respect. This clew is one of the most 
important and leads to the lock washer and several 
other successful solutions. 

With reference to freedoms involving consciousness 
there is little restriction as to appearance so that there 
is considerable freedom in this direction. Any solu 
tion must yield a device as handy as the ordinarv nut 
within reasonable cost limitations. Consequently there 
is a small margin in the direction of convenience and 
cost. 

An examination should be made for all elements of 
the problem whether or not it suggests a solution, be 
cause such a procedure is bound to provide a start 
toward finding the bond between the problem and its 
solution. Although such an examination may appear 
to be of a highly artificial nature, it can be well justi 
fied by its usefulness and the laws of psychology. The 
application of this or similar methods of organized 
thinking will greatly increase the probability of finding 
the best solution 
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Proportions and Tolerances 


For Punched Holes 


Stampings offer great possibilities for economical design, but 


there are certain fundamental limiting proportions that must 


be observed, such as the dimensioning and location of holes 


J. K. OLSEN, Chief Draftsman, Stewart-Warner Corporation 


NE important precaution in the designing ot 

stamped parts is to avoid specifying a hole too 
small in diameter relative to the thickness of the stock. 
In most instances, if the hole is too small there will be 
a heavy tool expense for replacing punches. It does 
not matter much what kind or temper of metal the sheet 
may contain; the diameter of the hole should not, if 
possible, be smaller than the thickness of the stock. In 
square or rectangular punched holes a slight allowance 
can be made for the corners of the stamped out por- 
tion. Fig. 1 indicates the minimum relative size for 
different types of holes. 

As to the location of holes, care should be taken that 
edges of adjacent holes do not come too near each 
other. Similarly, holes should not be placed so that an 
edge comes too close to an edge of the part. The 
stamped out portions should be placed a reasonable 
distance apart in order to obtain strength in the die 
section of the tool. It should be remembered that the 
opening in the die must be made larger than the 
punch and must be large enough to permit the punched 
out slugs tc pass through—that is, the size of the hole 
in the die must be slightly larger than the cut-out por- 
tion in the part. Therefore, section x of the die, as 
indicated in Fig. 3, must be made smaller than the 
corresponding actual dimensions of the part. 

When the punches D go through the sheet the cut 
out slug takes the size D of the punch, but the hole in 
the sheet will be a little greater, as indicated by the 
dimensions DI. In turn the dimension D2 must be 
made slightly larger than dimension DI. Consequently, 
the die dimension x is decreased a corresponding 
amount. This factor must be taken into consideration 
when locating holes close to each other or near the 
edge of the sheet. 

In Fig. 3 are shown combinations of punched holes 
and the minimum spacing relative to the thickness of 
the stock. In general, more liberal allowances should 
always be favored. These factors for minimum stock 


between the cut-outs and between cut-outs and edges 
of parts are general practical figures that should be 
used only as a guide in designing. They are not abso 
lute limitations. Any design that requires closer dis 
tances between holes, or holes and edges ot parts, can 
be produced by using progressive dies. But by adher 
ing to the minimum dimensions given here the parts 
usually can be stamped out without resorting to the 
additional expense of progressive dies 

Round holes are used most common!y and they are 
always preferred. A round hole contains the largest 
area in proportion to the length of its perimeter. The 
main reason for the preference of round holes is be 
cause considerable savings can usually be. made by 
using them for these reasons: 


l. The punch diameter can almost always be obtained in con 
mercial standard size, either in fractions or Stubs steel wire 
gage (drill rod), which furnishes a large selection of diameters 
from which to choose 


2. The size of the hole in the die can, in most instances, be 





— 
o c 
X 
» T 
Round hole Oval note 
D-!0T m w-08 
- 
o-Ps 
Savare hole Rectang ular hole 
$*09T min W oT 


Fig. I—Relation between minimum hole dimen- 
sions and thickness of stock 








186 PRODUCT ENGINEERING * MAY, 1933 








ade to a standard drill size or reamer size, especially if a \s shown in Fig. 2. holes in stampings are of two 


} 


ractional diameter hole is chosen veneral classes: 


| he S1Z¢ hole can Ix chei k« d easily by using a stand 

rd gage Class 1. For punched holes of the ordinary kind tor rermov- 
i : : i ing portions of parts, such as clearance holes or holes tor 
4. The round hole has the important characteristic that it I: o a : E : ^ 
saving weight. No essential accuracy is required and there is 

has the same form as most commercial and mechanical parts E à; Rs : M 
^ no particular requirement for a straight wall or close dimen- 

such as round rods, screws, rivets, fittings and tubes [his en EE i : ; = 
: ; sions. This type of hole is the cheapest to produce and is the 

ables such parts to be easily assembled with the stampings acs . 
type most used in stampings. 

Where a high grade of punch is required, high Class 2. When the diameter of the hole must be more accu- 
chrome or high-speed steel is generally used, but for rate, as when it is to be used for a bearing, location of dowels 


or for a press fit, a shaving operation is usually added to bring 


ordinary work the punches are usuallv made from com- 
- the holes to the final size and shape. 


mercial steel drill rod. Drill rod made from high-grade 
steel is extensively used and because of its accurate Usually the desired limits fail within the ordinary 
size is a good material for close work. 
Drill rod sizes must not be confused 
with drill sizes 


The accompanving table gives the Straight stamped-out 


portion adjacentto 
convex circular arc 


$=09T (ot less than 3%, in) 


verage commercial variation in drill 


Y 
ET L7 


Tolerances for Commercial Drill Rods 














HTH 
Diameter Tolerance in Inches 7 Straight stamped-out 
in Inches Plus or Minus A 8 portion adjacent to a 
———————————— ——————— —— [ } lar arc 
Round hole stamped out For a round hole stamped-out concave circu a 
Up to 0.00025 adjacent to a convex adjacent toa concave AS KA S-OBT(notless than Vaoin) 
6 to À 0.0003 circular arc circular arc 
L to". 0.0005 S-08T(not less than364in) $*0.7T (not less than Yin) 
s to 0.0006 5 = ZA E 
2 to *, 0.0008 
( in. and up 0.0010 n a eet 
Par? 
rod sizes for the finished diameters. at at 
These variations establish the com- Minimum Dimensions 
: Liens doc : 3 
e" TOT T — A T,no less thon %4 in C=11T, not less than %4in 
merc ial tolerances for the diameters B -0.7 T,not less than gan D-125T,not less than qin "2s xe -02 
of round holes 
Drill rod can also be obtained con- Fig. 3—Proportions for minimum dimensions for the location of 
mercially in the form of square rods holes relatives to edges. Lower right corner—Necessary clearances 


in most of the common fraction sizes decrease the die cross-section between adjacent holes 
and the tolerances across the flats can 
-" «01721000; 


be taken as the same as for the cor 
0001 


responding tolerances in the diameter 0 

of round rods. These tolerances }-1250°3953 -> 
refer to the commercial sizes of holes 

Where greater accuracy is required, T) oO 
shaved holes are used. Max. C005 K 


Example of radius 
Square hole with relief provided in corners 


Fig. 4—Sharp corners must be avoided. If fillets create inter- 


Fig. 2—There are two classes of ference, the corners should be relieved 


punched holes for stampings, one is 
the commercial punched hole and the 
other the shaved hole i 90° 


(irr. s I-A- * * 
7 / NN j A 
EO ji 

; 9A ~S<cnGl 

E W -B -4 

ero -— Wof*ches can aíso bé Aure. Half Moon meer 

mode ha qe B*14l4x A B*1.54«A 

~ A c-'4B 
( ib 

Staked " : 1 ? 


haped notches 
hs x p equally spaced 


As 





go straight Fig. 5—Typical examples of holes notched to prevent rotation of 
Dt ae wa 2 1 2 a 

the part on its shaft. Upper right corner—Proportions for square, 
unched hole Shaved hole hexagonal and “half-moon” holes 
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TOLERANCES FOR PUNCHED AND SHAVED HOLES method It 1s similar to the operation called burnish 
Allowable Negative Tolerance ing, and consists of forcing a rod or plunger through 
Punch Size i N : 1 
(Note— All plus tolerances are zero a slightly undersized punched hole. In this manner a 
sss | Decimal Clase | | EE smooth and straight hole is obtained. The process has 
of an Inch Equivalent Punch Shave the disadvantage in that it has a tendency to spread the 
All variations are minus metal and distort the part. 
à 0.0156 0.0020 0.0007 
» 0.03125 0.0026 0.0009 
è 0.0469 0.0031 0.001 3d Seecifeine Sh. - 
1: e 2i T Avoid Specifying Sharp Corners 
k 0.0781 0.0038 0.0013 on Square and Rectangular Holes 
» 0.09375 0. 0040 0.0014 
á 0. 1094 0.0043 0.0015 . 
i 0.1250 0.0045 0.0015 In square or rectangular holes, the most important 
& 0.1406 0.0047 0.001« item is to avoid specifying sharp corners. [t is prac 
^ 0.15625 0.0049 0.0017 , í 
i 0.1719 0.0051 0.0017 tically impossible to obtain a sharp 90-deg. corner in a 
0. 1875 0.0052 
^ 187 " 0.0018 stamped hole, for which reason a radius, as large as 
4} 0. 2031 0.0054 0.0018 ble | Id be all i | j ach cor 7 If for 
5 0.21875 0.0055 0.0019 possl je, snot ec allowed at each cornet t tor some 
i 0. 2344 0.0057 0.0019 Nd ded duin. i dio " 
| 8: 3500 pore $00) reason, such as to procure a fit with a male member 
H 0. 2656 0.0060 0.002 having sharp corners, corner radi are not permissible, 
^ 0. 28125 0.0061 0.002 the corners c; , relieved. as i s: 1 Fie. 4 
i : 2 . 22 he cornet can be relieved, as indicated in Fig. 4. Put 
0.3125 0.0063 0.0021 ting a relief in the corner also has the advantage in 
ü 0.3281. 0.0065 0.0022 that distance between the sides of the hole can be kept 
MH 0.34375 0.0066 0.0022 : 
ü 0.3594 0.0067 0.0023 to more accurate dimensions 
i 0. 3750 0.0068 0.0023 . . 1 
Holes of various shapes are used to prevent the turn 
33 0. 3906 0.0070 0.0024 p . 
1j 0. 40625 0.0071 0.0024 ing of parts that are assembled to the stamping. Such 
li ) 219 0.0072 ( )24 —— 1 
T 2 29 : e anes holes may be square, hexagon, half moon or some 
i 0.4531 0.0074 0.0025 other shape, as may be dictated by the requirements of 
Hu 0. 46875 0.0075 0.0025 aia > | ates d 
i 0. 4844 0: 0876 0: 0026 the design. In Fig. 5 are shown the proportions foi 
0.5000 0.0077 0.0026 square, hexagonal, and “half moon" holes. As can be 
il 0.5156 0.0078 0.0026 «ee ‘we IS ’ à r "face r . oo: o ` 
H 0.53125 2 oo een, ther: is ample flat surface remaining along the 
i 0. 5469 0. 0080 0.0027 edges of either the square or hexagonal hole, even after 
^ 0.5625 0. 0081 0.0027 , 
i g allowing a liberal radius at the corners. It is seldom 
u 0. 5781 0.0082 0.0028 ! > 
i$ 0.59375 0.0082 0.0028 that a square or hexagon part that is to be assembled 
a | 0.6094 0.0083 0.0028 í : e : ion 
; 0.6250 0. 0084 00028 into holes of such shapes is made without the corners 
ü 0.6406 0.0084 0.0028 being rounded slightly. In the “half moon” shape of 
(1 0.65625 0.0085 0 9 s 
i 0 0219. 0.0086 9:0019 hole, one common construction is to make the chord 
i 0.6875 0.0087 0.0029 that is. the flat. of such a length that it will subtend an 
u 0.7031 0.0088 0.003 Tes r OW) lids ac ecd Sanaa 
i 9: 71875 Meer 2 22a arc of 90 deg., as indicated in the figure 
H 0.7344 0.0089 0.003 
H 0.7500 0.0090 0.003 
8 0.7656 0.0091 0.0031 Notching and Staking 
$5 0.78125 0.0091 0.0031 > e " 
ü 0.7969 0.0092 0.0031 to Prevent Rotation of a Shaft 
" 0.8125 0.0092 0.0031 
n 0.8281 0.0093 0.0031 qr > F eve os S - afte fr 
tH $ 2. 0.0094 Saas \nother method of preventing tuds or shafts trom 
ü 0.8594 0.0095 0.0032 turning in the hole is that of notching or grooving the 
i 0.8750 0.0095 0.0032 i ow. > , " 
hole [he strength of the fastening can be further 
H 0.8906 0.0096 0.0032 A n s 
i 0.90625 0.0096 0.0032 increased by staking or riveting The number ot 
i 0.9219 0.0097 0. 6033 15-1 , : : 
: 0.9375 0.0098 0.0033 grooves in the circumference of the hole depends upon 
u 0.9531 0.0098 0.0033 the diameter. Sometimes the availability of tools tor 
| 0. 96875 0.0099 0.0033 , LI 
i 0 9844 0 0099 0 0033 staking will be a determining factor In Fig. 5 is 
1.000 0.0100 0.0034 shown a typical example of a gear staked to a shaft, 
and also some examples of holes notched in a variety 
of wavs. 
Class 1 punched hole. Even a limit of 0.001 in. can The accompanying table of tolerances for round 
usually be obtained and held for a large number © punched and shaved holes is intended to serve as a 
parts merely by using a high-grade punch. But because vuide in the selection of commercial variations. These 
the die hole is somewhat larger than the punch, a com limits can be used for all metals and other material that 
mon punch will produce a hole that is slightly larger have such characteristics that the punch operation con 
on the side from which the slug is removed. When it trols the size of the hole. Class 1 tolerances are the 
is necessary to obtain straight cylindrical walls, the limits for “commercial” variations. Class 2 tolerances 
shaving operation is added. In this operation approxi are for close work. These limits were established by 
mately 0.003 in. of stock is removed from the wall ot actual measurements of a large number of punched 
the hole. As the operation adds to the cost of the holes of many different sizes and in various metals. As 
stamping it should not be called for unless necessary. a general rule, the Class 2 tolerance is approximately 
\nother operation that is sometimes resorted to in one-third that of Class 1 \ll of the tolerances are 


order to obtain true evlindrical holes is the irening negative 
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OMMUNICATION 
- and COMMENT - 


Gears for Varying Torque Loads 


S. L. CRAWSHAW 
Applications Engineer 


Nuttall Works, Westinghouse Electri 


In many applications of gears the 
duty cycle or the type ol prime mover 
introduces reversing or varying torque 
loads and 
smoother 


consequently requires 
gear operation. For some 
time the selection of gearing for these 
applications has centered on the her- 
ringbone type because of the overlap 
of tooth action obtained and the ab 
sence of end thrust 
antifriction 


l'oday, however, 
bearings and precision 
toothform grinding have made possible 
the use of other types, such as spur 
and single helical gears, in drives of 
this kind. 

In choosing helical gearing for ap 
plications where reversing or varying 
torque loads are met, there are two 
points which should be given serious 
consideration: (1) Effective travel: 
(2) Resultant impact loading. For a 
given backlash the effective travel is 
a tunction of the helix angle of the 
gearing as demonstrated in the accom 
panying figur« Che 
increases with the 


effective travel 
helix angle inde 
pendent of the method used in forming 
the helix his is clearly shown bv the 
curve wherein the impact for a spur 
gear is taken as unity 


Impact loading is a result af back 
square of the 
Since backlash is a 
and since the helix angle in 
creases the travel, it follows that the 

the helix, the greater will be 
l'herefore steep 
helix angles should not be 


‘ à 
lash and varies as the 
distance traveled 


necessity, 


steeper 
the impact loading 


used fo: 
leavy impact loads 


Design It Right 


z j 
] th 
iO Hn 


( Editor 

Ihe greatest difficultv an engineer 
has to face is adjusting his perspec 
tive to the needs of his problem. As 
Mr. Trofimov stated in his article. 


“Engineering Problems Demand 


Mfg. Company 


Thinking in Four Directions,” in the 
April number of Product Engineering, 
the engineer must first make up his 
mind what he wants to find. For in- 
stance, an automobile manufacturer 
may want the “greatest car of the age," 
yet impose such price limitations on 
the designers that the result is just 
another car with some new gadgets. 
Sheer quality cannot be connected with 
low price except under such limita 
tions that the price only seems to be 
low. 

In cutting corners so unmercifully, 
modern designing — "sharp-shooters" 
have taken the heart and soul out of 
products. It does not pay to build a 
product which depends for its safety 
and success upon the last 5 per cent 
of calculated strength. It is better to 
acknowledge the fallibility of human 


Helix angle 


0.0059 


0.0057 


0.0055 


0.0058 


Effective Travel in Inches 


0.00510 


0 5 10 15 





nature and design oversize. In short, 
if a product cannot be built right it 


should not be built at all. There 1s 
no advantage in solving a problem 
wrong if the same amount of effort 
can be used to find a method of solv- 
ing it right. 

Mr. Trofimov’s method of finding 
the right solution might be described 
as “applied horse sense.” 

W. R. CLARK 
East Orange, N. J. 


Bearings in Hot Acid Pump 


lo the Editor : 

An interesting comparison of per- 
formance of bearings was shown by 
two centrifugal pumps designed to 
handle a weak solution of acetic acid. 
On the one pump handling the acid 
solution at a temperature of 212 deg. 
F., sealed ball bearings were used, 
while babbitt bearings were selected 
for the other pump where the acid 
temperature was 100 deg. F. 

The sealed ball bearings used on 


i 
Continuous 


tooth HHN 


— 
[97] 
CA 
C4 


o 
TAgma HH. t 
a 1.182% 
6 
| a 
| t 
Industrial 
helical. 
1.018 
1.000 


20 25 30 35 


Helix Angle in Deg. 


In helical gears the effective travel increases with the helix angle, as 


indicated by the figure. 


The curve is based on a backlash of 0.005 in. 


and shows how the effective travel and impact vary with changes in 
the helix angle 
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Steel ball bearings in this hot acid pump give better performance 
than babbitt sleeve bearings 


the hot acid pump were still operat 
ing satisfactorily aíter ten months. 
The only servicing required was r« 
packing the bearing seals about every 
three weeks. On the other hand, the 
babbitt bearings used on the second 
pump had to be replaced about every 
three months. 

Although the performance of the 


babbitt bearings might have been 
greatly improved by sealing, the 
greater corrosion resistance of the 


steel ball bearings probably accounts 
for the better service obtained. It is 
possible that a low-pressure circulat 
ing water seal would have kept the 
acid out of the babbitt bearings 
with considerable improvement in pe: 
formance. However, the performance 
of the ball bearings was satisfactory 
without the necessity of a complicated 
method of sealing 

-F. A. WESTBROOK 
Benson, Vt 


Safety Gears 


To the Editor: 

With reference to the safety gear 
designs in the March number of 
Product Engineering there are 
applications where these devices may 
not be successful \ safety gear ap 
plied ahead of speed change gears in 
a turret lathe is an example. Because 
of the change in gear ratios, the com- 
pression springs cannot be adjusted to 
release on a high speed overload and 
with the same adjustment hold a slow 
speed normal load. 

Another source of failure arises 
from the fact that once the halls are 
forced out of the grooves the gear 


some 


will continue to slip even when the 
overload is reduced. When the spring 
pressure is adjusted to properly release 
the safety gear, the pressure is not suf- 
ficient to cause the gear to pick up at 
even a much smaller load, and the 
gear continues to slip Under such 
conditions the impact of the balls 
against the grooves may cause failure 
in the outer element 

This difficulty can be overcome by 
replacing the balls with plungers that 
are locked in the out position when 


the safety gear releases \n example 





Safety gears using plungers that 


are locked into the release po- 


sition eliminate the impact 


shocks when slip occurs 


of such a mechanism is shown in the 

accompanying illustration, A similar 

device could be applied to safety gears 
using balls. 

Francis W. SHAW 

fic ywood t n 


New Products in Old Lines 


T, > the Editor: 

Driven from one untenable manu 
facturing condition to another, some 
of our shops during the last few years 
have sought relief from ever mounting 
difficulties in the pursuit of “New 
Products.” Quick to sense any oppot 
tunity in which they might profitably 
function, various service Organizations 


ordinarily stvled as auditors, man 
igement engineers, industrial engi 
neers. and advertising counselors, have 
flocked t: th« ew standat N 
Products.” 

Strangely designated departments 


have been established in conservative 


shops. Development engineers have 
come into being, as a new variation 
f£ that much abused word, engineer 
One result has been that i tew 


pioneers in domestic refrigeration su 
ceeded after many vears in making 
commercially successful domestic re 
frigerators, and today you may secure 
such equipment from 125 sources and 
it prices so low that there is no profit 
for anyone In the last year we have 
seen a promin« nt maker of woodwork 
ing machinery engage in the manuta« 
ture of electric motors. We have see! 

fountain pen maker engage in the 
ink business quite properly, but we 
fail to follow the reasoning of the 
ink manufacturer who entered the 
fountain pen business. 

Why does any manufacturer engage 
in a new line in direct competition 
with well financed companies who 
have made a product for many years 
and try to beat them at their own 
game when his principal asset is only 

wealth of ine xp rience ? 

The other side of the picture 1s 
that there are more radically new 
and useful products available in a 
vear like this than in many years ot 
prosperity. But the manufacturer who 
broadcasts his desires for "New 
Products" wants only old and well 
established products which are in great 
demand regardless of the supply, and 
are new onlv in his shop. 

We can have nothing but respect 
for the courage and abilitv of a tew 
manufacturers who have brought out 
new products related to their own 
line. It is pleasant to note that such 
have resulted in a profit and volume 
of business bevond expectation. The 








+90 
roug 
l polit ck, instead ot 
] t*11 n t i iwacture ot auto 
DII na pect the clocl 
iker whe ) enormous si 
Tu vhi tower clo 
( eplaced 
v a small ck 
( ong the rig 
d ( Nt I ut 
} N 
I ) ( he ut ot i 
e unl iposed produ 
t being produced successfully 
nen that new product 
( it they must b 
the ne | iey have bet 
t ¢ he \ 5i the men 
ike suggi etul sugg 
ti the is nuch i 
t é charo tOI 
| EOM 


A Problem in Dihedral 
Angles 


he chart opper design, pub 
hed in the March ue ot Produ 
ngineering, Cove i problem which 

trequently meet We have used 
e following g hical solution illus 
tei 1 F p ] 

roug? Fa ) t the line C 7 





Fig. 1 
for getting the angle between 


Graphical construction 


the sheets of square hoppers 


iwn line GH perpendicular to the 
ne CE intersecting side BC at G 
and CD extended at H. Through E 
draw line EJ perpendicular to line 
C, and on line EJ locate point J by 
equal to height H of hop 
per From C draw line CJ. Fron 


15 J lae 
pomt / in line 


making / 


draw line FK pet 
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pendicular to line ( cutting at A 

With F as a center and FA as a 

radius, describe an are cutting /:C at 
From point L draw lines LH and 

I [he angk 

rhe will be the dihedral angl \ 

imilar construction will give the 


lihedral angle tor the othe 


between these two 


corners 


When the angle of opening is not 


90 deg. the problem becomes more 
difficult. For instance, in Fig. 2, 
which is taken from a problem re 
cently brought to our attention, a hop 
per is required with two 45 deg 
angles at each corner. How can these 
dihedral angles be determined ? 


L.X LEWIS 


Appearance No Substitute for Quality 


the Editor: 








People are looking today more at 
he gut ot a product than at thi 
irtv exterior that may cover a multi 
tude of defect Proof: Talk to any 
rospective buver of an automobili 
He will admit that the new fenders 

nice but he will ask it the engine 
just a accessible as it used to bi 
ind. i£. his. repairs. will be higher 
Theres plenty ot opportunity to 1m 
prove products along the functional 
lines and utility You mav not agree 
with me, but | think | can submit 
some examples 
Faucets today look very nice all 


chrome-plated and shiny, but they ar 
the same faucets that grandpa used to 
washers 1n and pack 
around the stem. They don't last a bit 
ongel and in fact are of smaller di 
lighte: 
than the good old-stvle brass ones 


^ 


put rubber 


mensions and construction 


They are a disgrace when compared 


i advances shown bv the sink 





How can these dihedral 


Fig. 2- 
angles be determined ? 


itself which developed from a wood 
to a porcelain or stainless metal fix 
ture, 

Present-day locks are a 
joke. The plates can take only small 
screws about ys in. in diameter, and 
usually only about 4 in. long. Only 
three screw holes are provided and the 
screws soon come loose. Through bolts 
should be used. 


mortise 


\s another example, consider ma 
chine tools. Apparently the prevailing 
idea is that a new design of a lathe is 
one that is the same as all others ex 
cept having somewhat smoother lines 
Perhaps the capacity and power are a 
little better. Ona lathe, some controls 
are at the head-stock and some on the 
Why not all the controls on 
the apron where the operator must 
stand to watch the cut? Why not a 
lathe bed made of rolled sections weld 
ed together? Why not hardened steel 
vees in about 2 ft. lengths, replaceable 
and interchangeable. 

\utomobiles present the same pic 
ture. Screws are used where through 
bolts should be. Door handles break 
and so do some of the other pieces of 
hardware. Somebody put looks into 
the product instead of brains. 

(GEORGE E. HIEBER 


Cincinnati, OM 


apron 


the Editor 

My wife went to buy a washing ma- 
chine [he dealer sent one out tor 

Naturally I looked it 
I was interested for two 
reasons. One was that I was to pay 
almost $125.00 for the machine and, 
secondly, as an engineer I was inter- 
ested to see what kind of a job it was 

Considering the price of the ma 
chine and the fact that the price range 
in washing machines goes all the way 
down to $39, I naturally expected to 
see a first-class job. The body of the 
machine and the main parts were well 
made and well designed. It also looked 
good, if one did not look too closely 
Merely to mention a few of the most 
striking items, ordinary casters were 
on the machine. No ball bearings, just 


demonstration 
over cle sely. 





pressed steel wheels. I tried to roll th 
machine across the linoleum. It slid 
instead and left black streaks. The 
demonstrator said the wheels needed 
oiling. I told him that was a lot of 
oll itself 

[he flexible attachment cord was 
not much more than the diameter of 
pencil and it had a small skimpy look 
ing soft rubber plug on the end. [t 
fairly shouted “cheap.” Another inex 
cusable feature was the bolts that held 
the wringer head. They were about 
in. too short and went only about half 
wav through the nut 

Perhaps the worst feature was the 
clutch which 
Jaw-type mechanism 


was apparently some 
When the lever 
was thrown there was an audible jolt 
The salesman claimed it to be an ex 
cellent clutch because it had about 80 
teeth and if one broke there were al 
wavs enough left to drive the machin 
Maybe the clutch would serve its pui 
pose, but it did not sound that wav 
Here was a mechanical device fo: 
the household selling in the middk 
Yet any man with halt 
in eve could readily see that scant at 
tention had been paid to the details. l 
could onlv conclude that the manufac 


price range. 


turer was going to extremes in cheap 
ening the product by lack of attentio 
to details and that he was trving t 
make a striking appearance detract the 
attention from details that were not 
commensurate in quality with the gen 
\t anv rate, | didn't want 


1 


the machine so I didn't buv it 


eral design 


Cy, | \RMSTRONG 


Detailing Handles 
E. CHAT. SHANKS 
l'raditioi 1S probably re sponsible 


for the placing of machined handle 
the 
sid [n the davs when handles wer: 


m the end of levers, instead of on 


cast integral with the lever there w 


the excuse of simplification in mold 
ing. With levers forged the expens 
of smithing was reduced by placing 
the handle axially. 
machines are equipped with nicely 


Today, when most 


turned handles, the practice continues 

Placing the grip on the end of th 
lever, as at A in the illustration 
usually necessitates an extra set-up o! 
the drill press and sometimes an extra 
It is frequently difficult to 
ign and clamp the lever because oil 
the tapered or irregular shape. But 


drill jig 


if the handle is placed as shown at B 
the hole in the lever can be drilled 
during the set-up for other drilling o1 
boring. This eliminates one operation 


and insures parallelism of the handk 
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pure i Hexing the W 
the movement is through a wide 
the Wrist mo econ S iW \ 
1 1 
ind tiring [he paralle indle « 
] s} t } 11 t 
not produce such Wisting WCCAUN 
; ; 1 ! 
hand can move n the handle is t 
1 1 1 1 
x y f y ! trirth 
ever ang! changes l s IS 
1 1 1 I 
improved DY the usi i Sé na | 
1 1 1 1 
sleeves Tor Neavy load 
M ~hined ! ll 1 ttet heat I 
achined handles are otten cheap 





an those cast integral with the leve: 


Solid, turned handles are good jobs ti 





Putting the handle at right keep automatic screw machines busy 
angles to the lever has several or pressed steel handles can be pu 
advantages ch ised cheaply 
Little points in design often de 
witl the tulcrun iXIs regardless Ol termine the choice between machines 
irregularity in the shape of the levet [he operator mav be influenced 1 
[he location of the handle pat illel such refinements without knowing 1tist 
to the axis of the fulcrum has the what or whw lt the designer wi 
further advantage of making the handle trv the two handle mountings he wil 
isier to ust When the handle ts 1 know one why s 
TK witl the le Vert the movement re sive 
OTI | ( IN Sol thing Lo VI - t ( 
Whet KPO. the new National izZatiol [he Oct upants get out al 
p start immediately to function | 


'roadcasting Company station neat Ex agr 
: 1 Banker figures and philosophiz: 
San Francisco, went on the air for 


: ' the Bishop offers a tervent pravet 
the first time, 1t was christened with i : 
" e a "y 1 the Creneral wants to hent t out 
i “bottle of nothing," broken in thi 
1 AL nenet epa Ux istrip 
Genet il Electric research labora ; d 
i ! ^ ti Civilization got torward 
torv in Schenectady This “bottl 
if nothing va i pear-shaped 
: 1 1 1. 1 11 ; \ SHOT IN I VR 
iss bulb wl ich had been exhaust: ' 
to the maximum degree of “nothing Seamless tubing comes in a wid 
Hess COMM ere tally ivailabl range of sizes But we must col 
99 990000 per cent or more com fess that we were surprised to see 
= - 1 
plete a sample of such tubing mack 
There were originally about 25 stainless steel having an outsid: 
sextillion molecules jf ur in th« diameter about equal that of a heavy 
bulb lo write this figure requires needle. 0.02 in. to be exact Phe 
21 ‘ros after the figure 25 If wall thickness of the tube wa 
each of these molecules were at 0.0005 in What is it used fo: 
rdinarv drop of water there would Hvpodermic needles—a shot in tl 
be enough water to cover the whol un 
United States to an average deptl FINER THAN SUPERFIN 
jf 500 feet. Then all except one 
T ME ly 
ut of everv 100.000.000 molecules Fine as a lal relatively 


f air were removed from the bulb. coarse when compared to the wi 


l'he 250 trillion that still remained, Used in the new 1/100 amp. fu 


if converted into drops of water made by Instrument  Littelíus 


would raise the level of the Great Here are some dimensions and 
Salt Lake Ye of an inch comparisons. 

It is a platinum wire, 1/13,300 

in. in diameter One pound of 


WHEN DISTRIBUTION IS AT FAULI wire makes 4,750 mi.: 1 cu.ft. pro 

Civilization mav be said to re duces 6,340,000 mi. of the wir« 

semble an automobile in which a which is 16,800 times heavier than 

Banker, a Bishop, a General and an air, vet floats like a spider web 

Engineer are riding. According to [t takes 300 wires to have a tensili 

William B. Stout, airplane designer, strength of 1 oz., and its cost 
$11.280.000 per Ib 


is reported in the N l 'ournal 
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<- NEWS > 


Experiments on Materials for 
Elastic Elements 


One of the requirements of aircraft 
nstruments is that their indications be 
ndependent of temperature in the 

50 deg. to +50 deg. C. 
[he change in the elastic moduli with 
the temperature of the elastic elements 
the readings, unless 
ompensated. [n order to design this 
compensation into the instrument, cor 
rect data on the temperature effect is 


range of 


Causes errors in 


necessary 

In a series of experiments made at 
the Bureau of Standards in coopera 
tion with the National Advisory Com- 
mittee fo: the tempera- 
ture coefficients of the elastic moduli 
were determined in the temperature 
range indicated above. Expressed nu- 
merically, this coefficient is the rate of 
hange of the elastic modulus with 
temperature divided by elastic modu 
1 


us 
iu 


\ € ron i utics, 


The materials investigated were se 
lected on the basis of their possible 
use as elastic elements for aircraft and 
other instruments [he metals in 
cluded three phosphor bronzes, six 
nickel silvers, Monel metal, duralumin, 
beryllium bronze, tungsten, 
seven high-carbon steels and ten alloy 
steels. 

In most cases the coefficients were 
determined with the metal in the heat. 
treated or cold worked condition most 
suitable for its use as an elastic ele 
ment. The metals were also tested in 
the annealed condition. 

\ detailed report of these investiga 


brass, 


tions appears in the March number of 
the Bureau of Standards Journal of 
Researches as Research Paper No. 531, 
wherein the details of the results are 
given. 


Case School Conference 
To Be Held May 10-12 


The conference on “Re-Engineering 
for Economical Manufacture,” which 
was originally scheduled to be held at 
the Case School of Applied Science, 
March 22-24, and was postponed be- 
cause of financial conditions at that 
time, will be held on May 10-12. The 
program as originally outlined will be 
given, beginning on the evening of 
Wednesday, May 10, with morning 
and afternoon sessions on Thursday 
and Friday, May 11 and 12. 


Career of the Timken 
Locomotive 


Many engineers are wondering what 
happened to the locomotive that was 
built by the American Locomotive 
Company for the Timken Roller Bear- 
ing Company. This special steam 
locomotive, delivered in the spring of 
1931, was equipped with roller bear- 
ings. At the time of its completion it 
was jestingly dubbed “Timken’s Half- 
Million-Dollar Ad," which Timken 
frankly admitted it was. 

The prime purpose of this locomo- 


tive was to show that the application 
of roller bearings would eliminate 
plain-bearing journal troubles, such as 
heating and thermal cracks in axles, 
would eliminate all wear on axles and 
wheel hubs, reduce inspection require- 
ments, reduce maintenance and lubri- 
cating expenses and, finally, increase 
the tractive effort of the locomotive by 
the reduction of journal friction, par- 
ticularly at starting. 

It is now reported that nine differ- 
ent railroads have had a total of 408 
locomotives and tenders equipped with 
Timken roller bearings. Also, 75 per 
cent of the locomotives built since 
January, 1931, and purchased by U.S. 
railroads were either wholly or par- 
tially equipped with these bearings. 

The first Timken locomotive has 
been purchased recently by the North- 
ern Pacific Railroad, which is using it 
on the West Coast to pull “The North 
Coast Limited,” its crack train to the 
Northwest 


Definitions for Pressure and 
Vacuum Gages 


A proposed list of definitions for the 
parts of pressure and vacuum gages of 
the dial type has been prepared by 
Sub-committee No. 2 of the Sectional 
Committee on Standardization of 
Pressure and Vacuum Gages of the 
American Society of Mechanical En- 
gineers. The definitions have been 
limited to the dial type of gages util- 
izing one of the various types of 
pressure sensitive elements. The defi- 
nitions include terms for the various 
types of gages, structural details, aux- 
iliaries and manufacturing and oper- 
ating variables. 

In addition to the standard defini- 
tions, the committee also developed a 
set of general rules and a standard 
form for purchase specifications which 
are intended for general application bv 





One of the Timken equipped electric locomotives for the high-speed New York 
to Washington runs on the Pennsylvania Railroad 
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both users and manuiacturers. The 
proposed purchase specifications are 
intended to assist the buyer in obtain 
ing the exact type of gage best fitted 
for a particular application 


New Products Conference 
in New England 


Last year’s New Products Confer- 
ence in New England was so success- 
ful that it is to be repeated on May 11 
and 12 at the Hotel Statler, Boston. 
lhe Conference will meet at the hotel 
in the morning and afternoon of the 
llth for discussion of new product 
development and marketing. At 
luncheon there will be round table dis- 
cussions conducted by able leaders and 
dealing with related topics. On the 
12th there will be an all-day tour of 
the research laboratories at Massachu 
setts Institute of Technology, luncheon 
at the Institute. 

During both days an exhibit of new 
products will be staged in the main 
ballroom of the hotel. Consumer goods 
manufacturers who are members of the 
New England Council will be given 
first choice of the 82 display tables. 
If any tables remain they are to be 
made available to New England manu 
facturers who are not members of the 
Council. 


Recent Developments Re- 
ported from Germany 


In machine tools, the usual practice 
is for the worktable to be movable and 
the machine body to be stationary. 
But when the worktable becomes rela- 
tively more massive than the machine 
body and the parts to be worked on 
are heavy, it may be more practical to 
reverse the situation and have the 
worktable fixed and the body of the 
machine, carrying the pulleys, spin- 
dles and other parts, movable. In à 
new German sawing machine for cut 
ting heavy dies and punches, the whole 
machine body carrving the pulleys, to 
gether with the endless saw blade, can 
be swiveled in two directions while the 
worktable remains fixed in the hori 
zontal position. 

Another recent development rí 
ported from Germany is a high-dut» 
press of 400 metric tons capacity fo: 
repressing and sizing to close tole: 
ances. To avoid possible overloading 
the bolster plate of the die membe 
rests on a hyvdro-pneumatically con 
trolled pressure pad. Before the ad 
jiusted working pressure can be 


MEETINGS 





American Gear Manufacturers 
Association—Annual meeting, May 
4-6. Penn Lincoln Hotel, Wilkins 
burg, Pa. J. S. McQuiston, man 
aging secretary, First National 
Bank Bldg., Wilkinsburg, Pa 


New England .Industries Second 
New Products Conference—Mav 11 
Hotel Statler, Boston, Mass 


New England Industries Second 
Research Day—May 12, Massachu 
setts Institute of Technology, Cai 
bridge, Mass. 


International Association of Blue 
Print and Allied Industries—An 
nual meeting and 
equipment, May 29-30, Buffalo, 
N. Y. R. Bloomfield, secretarv, 161 
Washington St., New York, N. Y 


exhibition of 


American Society of Mechanical 
Engineers — Semi-annual meeting, 
June 26-29, Hotel Stevens, Chicago, 
Ill. Calvin W. Rice, secretary, 29 
West 39th St., New York, N. Y 


American Society for Testing 
Materials—Annual meeting, Chi 
cago, Ill., June 26-30. R. E. Hess, 
assistant secretary, 1315 Spruce St., 
Philadelphia, Pa. 


American Institute of Electrical 
Engineers — Semi-annual meeting, 
June 26-30, Chicago, Ill H. H 
Henline, secretary, 33 West 39th 
St, New York, N. Y. 


Society of Automotive Engineers 

[International Automotive Con 
gress, Aug. 28-Sept. 4, Palmer 
House, Chicago, Ill. John A. C. 
Warner, general manager, 29 West 
39th St., New York, N. Y 


EXHIBITIONS 





New England Industries Second 
New Products Exhibition—May 11 
12, Hotel Statler, Boston, Mass. 


American Oil Burner Association 
—Tenth National Show, June 12-16, 
Chicago, Ill. H. F. Tappe, secre- 
tary, 342 Madison Ave., New York, 
N. Y 


Sixth Midwest Engineering and 
Power Exposition—Coliseum, Chi- 
cago, Ill, during “Engineering 
Week” of Century of Progress Ex 
position, June 25-30. Headquarters 
308 W. Washington St., Chicago 


Second American Exposition of 
Brewing Machinery, Materials and 
Products—Auditorium Hotel, Chi 
cago, Ill., Sept. 31 to Oct. 1. J. R 
Nicholson, 55 W. 42d St New 
York, N. Y Master 


Brewers Association 


secretary 
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exceeded the pressure pad yields 
Thus, the working pressure remains 
virtually constant throughout the ope: 
ation. 

Four anti-friction bearings are used 
in a new motor for grinding and pol 
ishing. Two of the four bearings that 
support the spindle are held pressed 
against each other by means of springs 
so that the radial and axle plav will 
be eliminated 

Results of the standardization pr 
gram ot materials are becoming more 
evident in Germany. Their standards 
imer 
Materials 
although it appears that in Germany 


are comparable to those of the 
ican Society for Testing 
they have succeeded in carrving the 
Material 


specifications 


program one step further 
that comply with certain 
numbers 
similar to those used by the Society 


are designated by svmbol 


of Automotive Engineers [his sim 
plifies both the writing of specifica 
tions and communication betweet 
supplier and. purchaset 


Grain Size Chart for Classifi- 
cation of Steels 


With 


many laboratories making 
tests for the determination of grait 
size, numerous different grain size 
classifications have been set up. In 
order to overcome the resulting con 
fusion in the discussion of grain size 
a committee of the American Societ: 
for Testing Materials has had a tenta 
tive standard under consideration fot 
the past two years. 

Based upon the studies of this com 
mittee, covering laboratory experience 
extending over a period of ten years 
a tentative standard has been approved 
for publication on the recommendation 
of A.S.T.M. Committee E-4 on Metal 
lography. This tentative standard 
takes the form of a “Tentative Stand- 
ard Grain Size Chart for Classification 
of Steels.” The A.S.T.M. designa 
tion is E 19-33 T. This chart can be 
obtained from the American Society 
for Testing Materials at 25 cents for 
single copies. Special prices are quoted 
for larger quantities 


Italian Technical Council 


\ National Technical Advisor 
Council is being formed in Italy under 
the direction of Premier Mussolini 
It will be headed by Signor Marcon 


and will be expect: d to advis the gov 
ernment on technical and engineering 


matters 
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NEW MATERIALS and PARTS 


Welco Hydraulic Generator 


radial 


oupled 3-hy 


delivery high-pressure 
directly 


Variabk 
pump driven Dy dà 


sper d motor. 


rotor carrying five generator pis 
tons is mounted as a pendulum. Reat 
í to the generated oil pressure 1s 
taken on a spring mounted in a Cal 
lec ict wit piston. unde: 
pressure In this way the rotor 1s 
el | equilibrium until displaced by 


contro! that can be operated by screw 


movement 


pressure, cam or plunge: 
the point in the illustration 
Ihe speed of the operating piston 15 


1 1 4 
predete rmined Inmiit- 





bv the control setting, and is inde 
pendent of the load when within the 
capacity of the setting. When over 


of the work-operat 
reduced proportionately, 


loaded, the speed 
ng piston ts 
o that the 
ure 1s nevet exceeded. 

No valves are required to operate 
the work piston in either direction, no 
required, 


predetermined working 


pres 


bypass or relief valves are 


ind there are only 
unit 


erned by the 


even moving parts 
in the lhe load capacity is go\ 

applied 
self-contained and 
position, Normal 
sure of the pump is 1,500 
that 
pressures up to 5,000 Ib. per sq.in. can 
B. A. Wesche Electric Co., 


1622-1628 Vine st, Cincinnati, Ohio 


niotot powel 
Che unit is entirely 
operates in any 
working pres 
but it is claimed 


lb. per sq.in., 


Ix used 


G. E. Synchronous Motor 
Controllers 


for automatically 
ind removing field excitation 
the stator and sup 
under all operating 
excitation is auto 
when the motor 
predetermined speed near 
frequency relay 


Incorporate relays 
applving 
and for protecting 
windings 


Field 


applied 


pressor 
conditions 
matically 
reaches a 
synchronism by a slip 
incorporating i half 


Wave copper 


Ide rectifiei [he time setting can 
varied tí apply the field at 
predetermined speed from 92 to 99 per 


any 


cent of synchronous speed Y power 
factor held-removal relay aut 
matically removes field excitation 
during the first slip cvcle out of 


vnchronism \ two element tempera 


ture relay protects the stator windings, 
and a temperature squirrel cage pro 
tective relay protects the suppressol 


condi- 
motor-ope rated 


under all operating 


Ie lechron 


windings 
tions \ 
timing relav initiates the transter trom 
connections 
“part-wind 


“running” 
and 


starting” to 


n reduced voltage 


me" controllers. General Electric Co., 
Schenectady, N X 
Stanley Speed Variator 
Is a variable speed unit of the disk 


ind roller type, combining motor and 
i speed reducer having a speed range 
ot 3 to 1 
speeds between these limits. 


number oi 
[n con 
similar to a_ flat-seat 
in which the balls 
the driving 


with an infinite 
struction it ots 
ball-thrust 
in the form ot 
elements and the races in the torm ot 
fat 
diameter 


bearing 
rollers are 
circular disks provide variable 
raceways between which the 
driving operate. \ pair of 
disks secured to the output shaft re- 
their through adhesive 
contact with rollers Radial 


adjustment of the rollers changes the 


rollers 


ceive motion 


driving 





speed of rotation of the output shaft. 
It is claimed that the constant horse 
makes it un 
necessary to over motorize in order to 
handle the load at lower speeds. The 
from 2 to 


power characteristic 


available in sizes 


unit is 


2U hp. 
a speed range of 9 to 1. 
gineering & Sales Co., 


N. Y. 


pee ial units are available with 
Merritt En 
Inc., Lock- 
port, 


U. S. Varidrive Motor 
Consists of a squirrel-cage motor 
and a variable-speed differential in 
which dual disks are coupled with a 
V-belt. Two pairs ot disks 
reciprocally expand and contract fo: 
Speeds may 


cone 


higher or lower speeds. 





driven machine is 
in motion, and local or remote control 
can be furnished. \n indicator 
mounted on the case shows the speed 
of the drive shaft. It is claimed that 


be varied while the 


the speed of the take-off shaft may 
be altered in steps of 1 r.p.m. Maxi- 
mum range of adjustment is 5 to 1, 


and a gear reduction on the drive shaft 
provides final drives of 25 to 10,000 
rpm. Available in 4 to 74 hp 
capacities. U. S. Electrical Mfg. Co., 


Los \ngeles, Calif 
G-O-B Automatic Clutch 
When made an integral part of a 
drive wheel, releases the wheel from 


the shaft under predetermined ove: 
\s illustrated, a pawl integra 
the 


load. 
hub 


drives a 


with drive wheel 
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keyed to the driven shaft. The pawl Machined and Centered 

is held in engagement by an adjustabl Phosphor Bronze Bars 

load spring. When overloaded, the 

pawl is disengaged and remains locked \vailable i large variety 

out until the drive is stopped and th: stock sizes in lengths of 13 in. Out 

lever reset by a cam. G-O-B Engi side diameters are concentric with 

neering Co, 1953 W 63rd St. inside diameters, bars are round and 

Chicago, Ill. straight, hard surfaci scale is 
moved and under-surtace casting 
tects, if present, are found at tl 
ictory. It is claimed that centers 


Kelpo Free-Wheeling Clutch 


For coupling two prime movers 
common load so that the prime movers 


cannot pull each other: pumps with 
gasoline engines and electric motor 
drive, forced draft fans with two 
motors of different speeds, booster 
drive for starting heavy machines 
^ drive gear mounted on the prim: 
mover shaft meshes with a set of 


cam gears which engage the inner su: 


face of a ring. The ring and covet 
are mounted on the load shaft. Wher 
the gear is rotated in the driving 
direction, it turns the cams so that 


thev grip the case and drive the load 


load 


When the shaft faster 


rotates 





than the prime movet shatt, the cam 
allow the to slip past freely 
Springs keep the cams in contact with 
the ring ready to grip. The exterior 
of the clutch is machined all over and 
there are no projecting edges or bolt 
The clutch may 
on the job to operate in either dire 
\ felt grease 
tain the lubricant 


case 


heads. be assembled 


tion seal is used to rí 
Claimed to be suit 


3600 r.p.m., and 


able for speeds up to 
not affected bw centrifugal 
Available in capacities from 1/20 to 


100 hp. at 100 r.p.m Clutch 


by force 


r 1 
Ke IpO 


Co., 216 Mill St.. Rockford, TI 
Baldor Capacitor Motor 
Has an electrolytic condenser and 


Motor with 
is mounted 
springs. Rotor 


terminal box in the base. 
rolled steel stator 
over the on 
dvnamicallv balanced 


frame 
base 


and direction of 


compounds. Can 




















































Lon. cat e changed at terminal 
box Bronzi bearings lubricated In 
waste-packed housings. Claimed tl 


special constructor eliminates 


niaz 


netic hum, and that starting torque 1 
WO per cent ot full load \vailabl 
in 4, | and hp ratings Baldor 
| lectric Co 1353 Du u St V t 


Louis, Mo 
Revolite Waterproof Cloth 


Bak 


IKINE It rt 
aking ıt 


ES treated with special tle xibl 


1 


ite resinokl material ı 


1 1 
stant to water, o1 and most cleanin 


ironed if wrinkled 


\vailable in a variety of metallic fii 


ishes 
iens, and 1i 
nt weight 


1 X 
es New York, N 


cle 
differ 


) 1 
iT} 


patent leather and printed 


1 
mac severa 


Bakelite Corp., 247 


Pyralux 


\ fast-drving pyroxylin enamel tor 


use as a one-coat finish on bare metal 

available in 36 standard colors 
Claimed to give a high gloss finish 
to any bare metal surface without the 
use of a primer, and to have ex 
cellent adhesive properties with 
marked initial and retained flexibility 
Dries dust-free in 15 min., is dry 
enough to handle in one hour and is 


ready to pack in seven hours. E. I 
lu Pont de Nemours & Co., Wilming 
Del 


Belden Rubber-Covered Heater 
Cord 


Has the 


usual asbestos insulation inclosed in an 


individual wires carrying 


over-all rubber wall and has no braid 
to trav or break Claimed that it 1s 
extra flexible, does not kink, and is 
easily cleaned when soiled. Carries 


Underwriters’ approval label for 3,000 
heater Belden Mfg. Co., 
\\ \ ( hi ico, [11 


cycle cord 


1680 an Buren 


Vf 
l., 








treme 


Brown Area Flow 


d saves tooling ti 


| d n ( 
iIhee tvpe te n 
uid 
body a piston 
section. of 1 rectan 


piston comes to res 


rop th 


Measure 
system 
vert 


roundec 


pening 


} 
+] 


OW 


laimed that the meter is accurate 
low flows as well as at large flows 
ince the forces acting on the pistor 





the 
the 


orifice sleeves or W 


ire 
of 


cup 
( ither 


jacket 


rí 


l 


I tically 


l 


MIT 


cales with unitorm 


same at 


n 


a 
n 


1 
ugh 


1 
g the n 

" 
cr the p! 


Y ity 
rhe positio 


by the 
\ the 


11 


easure tl 
ind cons 


metet 


an 


eter is 


steam 
ounted 1u 


"dll 


n 


oy J 


tant 


with 


Variations in Ww 
re furnished 
the 

ished bushing t be 
label on the | 


ul 


thickne 


11 


outside diameter to allow 


niat hine d 


at Bunti 


edo. ( )hi« 


Meter 


asuring the flow « 
\s the fluid enters the met 


Ited, 


eular 


t when the 


letet 


n ol 


mauctance 


exposing 
orifice 


pressu 


IS equal to t 
ston divided by it 


the piston 


brid 


and eliminates 


suthcient 


head variabl 


MIT 


armature travel 





ii recelvil 


ling positiol 


irea of the orifk 


i 
quently 


v flow 


the rate 


1s calibrated to £1 
eraduations It 


Che range 


1 


st below the mdu 


duc tance coil 


adjusted by changing 
eights in the pistor 
The meter-body is furnished with 
jacket 


radiation 
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tance coil For 
gravity of approximately the same as 
water the ranges vary from 0-150 gal. 
per hour to 0-2000 gal. per hour. It is 
furnished only in 2 in. pipe size. The 
device is adaptable to measuring flow 
of heavy oils, chemicals, foodstuffs, 
and has other applications where it 
is necessary to prevent contamination 
of the fluid or corrosion of the mete: 
Brown Instrument Co., Phila 


Huids with a specific 


parts. 
de Iphia, Pa 


Morrison Speed Reducers 


\vailable with either horizontal o1 
ight angle shaft. The output shaft 
of the horizontal reducer is adjustabl 

distance above the floor by loosen 
ing the clamp screw and rotating the 
spindle about the axis of the reducer. 
In the right-angle model, the output 


shaft can be placed in a horizontal or 





vertical position or in a position of 
45 deg. to the horizontal either above 
or below. A leak-proof glass window 
in both models indicates the oil level. 
The Morrison Machine Co., 1171 
Madison Ave., Paterson, N. J. 


Speedw ay Sleeve-Bearing Oiler 


\utomatically supplies oil to a 
sleeve bearing on a slight rise in bear 
ing temperature. Main oil supply is 
held in a glass bottle A from which it 
flows as needed to a thermal chamber 
\ temperature rise of the bearing 
s communicated to the thermal 
chamber and the air expands, forcing 
oil out of a small opening D into the 
bearing. It is claimed that uniform 
operation is insured by the constant 
ratio of air and oil in the thermal 





chamber, and that the device operates 


on a temperature rise of only 2 dezg., 
providing lubrication without oil waste. 
Speedway Mfg. Co., 19th & 52nd Ave., 


Cicero, Ill. 


Magnetic Brake for Janette 
Speed Reducers 


Available where rapid stopping is 
required. A solenoid-type brake is 
mounted on the end frame of the 
motor and inclosed in a steel case. 
This makes possible the use of re- 
pulsion-induction motors on speed re- 
ducers where quick reversing is re 
quired. Janette Mfg. Co., 556 W. 
Monroe St., Chicago, Ill. 


F2 Visitron Photoelectric Cell 


Requires no battery or other source 
of voltage, and is suitable for use with 
current indicating meters, for light 
intensity measurements, or with sensi 
tive electromagnetic relays without 
vacuum tube amplification. It is 
claimed that a high current is pro- 
duced at low light levels and that 
the current response is substantially 
linear for low values of illumination 
with low external circuit resistance 
The sensitive disk is mounted in a 


polished metal case 21 in. in diameter 





ind ın 


Terminal studs 


thick 
project from the rear of the cell. G. M 
Laboratories, Inc., 1731 Belmont Ave., 
Chicago, Ill. 


USS Stabilized 18-8 


[s an 18 per cent chromium, 8 per 
cent nickel, stainless steel with the 
addition of titanium. It is claimed 
that this steel is not subject to inter- 
granular corrosion aíter welding or 
when used at elevated temperatures. 
Ihe process and methods of heat 
treatment are covered by patent ap- 
plications. Is now available in all 
stainless steel forms. Subsidiary Com- 
panies of the United States Steel 
Corp, 208 So. La Salle St, Chi- 


cago, [1] 


Westinghouse Disk Thermostat 


When mounted on the frame otf 
small motors will disconnect the sup- 
ply if the motor overheats, and will 
connect the circuit when the motor 
The device is rated to handle 
up to 15 amp. at 110 volts. When 
used on larger motors the thermostat 
can be arranged to operate a protec- 
tive relay. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


cools. 





Allen-Bradley Motor Starter 


Hand-operated starter is now availa- 
ble in a splash-proof cabinet, cadmium- 
plated and provided with rubber- 
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cover gaskets. Splash-proof push 
buttons in the cabinet cover operate 
the switch and exclude moisture from 
the case. Operating mechanism is 
identical with the standard Bulletin 
609 hand-operated starter in which 
start and stop buttons operate the 
mechanism without a magnetic coil. 
Overload breakers disconnect the 
starter after sustained overload. 
Available for motors up to 3 hp., 110 
volts; 5 hp., 220 volts; 74 hp., 440- 
550 volts. Allen-Bradley Co., 1311 
S. First St., Milwaukee, Wis 


Opto-Matic Oiler 


[s a visible reservoir-tvpe lubricat 
ing system for ring or ball-bearing 
shafts. A constant oil level is main 
tained in the bearing by gravity feed 
The oil level can be varied over a wid: 
range by adjusting the height of th« 
reservoir. It is claimed to 
oiling, vet provides 


glass 
eliminate over 
constant supply without daily atten 
tion. an annual or semi-annual filling 
of the reservoir being all that is 
necessary. Trico Fuse Mfg. Co., Mil 
waukee, Wis 


€ um 


IA 
/ *. i 
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Dunco Time Delay Relay 


Is a hot wire relay for a short time 
delay interval with rapid but not im- 
mediate recycling. The unit consists ot 
a resistance wire, a bow, and two ad 
justable contacts mounted on an in 
sulating base. When current flows 
through the resistance wire it is heated 
and elongates, allowing the bow to 
straighten, carrying the moving con- 
tact from one fixed contact to the 
other. The current-carrying capacity 
of the resistance wire is specially se- 
lected for each application. The unit 
is designed for delays from 1 to 5 
seconds with an accuracy of approxi- 
mately plus or minus 10 per cent, and 
is compensated for changes in tem- 
perature. The unit is mounted on a 
base 7x3 in. and 14 in. deep. Rated 


to carry and break 2 amp. at 110 


volts, a.c., or 1 amp. at 115 volts, 
d.c., non-inductive load. For greater 
loads an auxiliary relay is used. 
Struthers Dunn, Inc., 146 N. Juniper 
St., Philadelphia, Pa. 


Boric Acid Power Fuse 


Dry type renewable De-ion power 
fuse for outdoor or 
Has interrupting capacity up to 6,000 
kva. The fuse is lined with inert 
boric acid in dry form. Claimed that 
it is equally effective interrupting high 
or low current, only non-inflammable 
gases are expelled. Available in three 
voltage ratings of 7,500, 15,000 and 
23,000 volts. Westinghouse Electric 
& Manufacturing Co., East Pitts 
burgh, Pa. 


indi MOr Service. 


Garlock Lubricating Compound 


NO. 2 to be specified tor lubrication 
packings tol 


proper lubrication of packings in serv 


of steam and water 


ice No. 3 is for packings working 
against gasoline and oils Furnished 
in 12 oz., 24 oz., and 5 Ib. cans, and in 
larger containers on special ordei 


œ Co., Palmvra, N. Y 


Garlock Packine Lo 


Type TT Felt Seal Ball Bearing 


Has a stationary woven felt seal on 
each side of the bearing. Seals are 
clamped into grooves in the outer rac« 
between spring retaining washers and 


protected with an oil proot paper 
washer. A slinger rotates with the 
inner race inside the felt seal. The 


felt washer, entirely within the face 
of the bearing, is protected from in 
jury. Faces of the outer ring are 
finished ground for clamping in the 
bearing housing. Claimed to reduce 
space and cost of applying seals out- 





side the bearing, to prolong lubrica 
tion life, and is easier to assemble and 
remove. Available in extra light series 
and conventional series. Wrapped in 
‘ellophane. Fafnir Bearing Co., New 
Britain, Conn. 


Westinghouse N-1 Signal Lamp 


Is a Neon glow lamp with a G-6 
bulb and a candelabra screw base. 
Since there is no ballast resistance in- 
side the base, small external resistors 
like those generally used in the radio 
trade must be placed in series with 
the lamp. For short-interval flashing 
10.000 
Continuous service 
volts requires a 


on 115 volts a resistance of 
ohms is required. 
on 115 


series re- 


sistance of 50,000 ohms. Higher 
" y 
g 
Yen 


voltages can be used with higher 
series resistances Claimed that low 
current consumption and long life 
make this lamp suitable for indicators 
on circuit breakers, power house 


radio tube testors and 


other types of indicator service, West 
inghouse Electric & 
Co., Pittsburgh, Pa 


switchboards, 


Manufacturing 


Duroskop Hardness Testers 
for Wires 


Measure th« hardness of wires bw 


the angle of rebound of a falling 
pendulum. The hammer head oí the 
pendulum carries a cylindrical anvil 
which strikes across the wire being 
tested The wire is held against the 
curved face of a chromium-plated 
hardened steel block on a level with 
the pendulum by two adjustable sup 
ports. A light pointer is left at the 
highest point of rebound. The in 
strument is designed for testing wires 
0.004 in. diameter and larger. R. Y 
Ferner Co., Washington, D. C 


Lemag Torsiograph and 
Vibrograph 


For measuring and registering tor 


sional vibrations. Consists of a low 
ley driven by an 
inelastic belt from the rotating part 
under test. 


inertia flywheel at a constant speed 


11 
I 
i 


inertia aluminum pu 
[Ihe pulley drives a high 
Rela- 


tive motion between the flywheel and 
pullev actuates a low inertia recording 


through a long spiral spring. 








PRODUCT ENGINEERING * MAY, 





1933 





MÀ MÀ —á—  ÓÓ—— QM ÓÓ M M Ó—————— 


pointer across a moving chart. The 
Vibrograph for measuring linear vi- 
brations is similar to the Torsiograph 
except that the flywheel is replaced 
by a pendulum and the pulley is fixed 
to the part under test by a clamping 
band. The Torsiograph is designed 


to measure torsional vibrations from 
300 to 6,500 per min. The Vibro- 
graph can be furnished for two 
ranges, 1 to 700 per sec. and 300 to 
20,000 per sec. Baldwin-Southwark 
Corp., Southwark Foundry & Machine 
Co. division, Philadelphia, Pa. 


NEW BOOKS aud PUBLICATIONS 





"Das Schwimmlager" 
(The Floating Bearing) 


W. Stieber, Dr.-Ing. 106 
5ix8j in. Paper covers. Published by 
VDI-Verlag G.m.b.H. DINA, Berlin, 
Price R. M. 6.15. 


[his book deals with the hydro- 
dynamic theory of lubrication for the 
basis of design of thrust and journal 
bearings. The subject matter also in 
cludes the design of partial bearings 
wherein the bearing shell surrounds 
the journal only partially. A special 
chapter is devoted to developing an 
approximate formula which gives re 
sults more correct than those obtained 
under the old assumption that finite 
bearings can take half the load of the 
infinite one. Numerous examples of 
calculations explain the application of 
the results. 

\ concluding chapter is devoted to 
a discussion indicating the direction 
in which further investigation of the 
hearing theory should go and includes 
a résumé of the results of previous 


pages, 


Germany. 


Investigations. 


"Manufacturing Market Statistics" 


Prepared by Charles B. Eliot, Do 
Regional Division, Bureau of 
Foreign and Domestic Commerce, De- 
partment of Commerce, under the 
direction of E. F. Gerish, chief of that 
division, and with the special coopera 
tion of the Bureau of the Census. 1070 
pages, 6x9 in. largely tables, but con 
taining several maps. 
able from Government Printing Office, 
Washington, D. C., or from district 
offices of the Bureau of Foreign and 
Price $1. 


nest 


Copies obtain 


Domestic Commerce. 

This volume is a compilation of basic 
marketing data designed to aid sellers 
of products consumed in the manuíac- 
turing industries to locate their markets 
more accurately and economically. A 
prominent feature is the plant-location 
section. showing for the first time on 
the basis of the 1929 Census of Manu 
factures the location by state and 
county of more than 200,000 manufac 
turing plants representing a market fo: 





$36,000,000,000 worth of materials, 
classed in 326 primary industry groups. 
Examples of use of the reports data in 
problems of practical market analysis 
are included. 

In the field of industrial marketing 
relatively little research has been done, 
largely due to the scarcity of basic sta- 
tistical data. As a step to supply this 
lack, the new marketing guide was 
undertaken by the Department of Com- 
merce at the request of a number of 
industrial marketing groups, the work 
being carried out under the direction 
of a national committee composed of 
executives in the advertising and 
manufacturing fields. 

The market indicators tabulated in- 
clude number of plants, workers, wages 
and salaries, horsepower of equipment, 
material cost and value of output, by 
states, by cities of 10,000 population 
and over, and by major industrial 
areas. 


v 


Aluminum—Aluminum Co. of Amer- 
ica, Pittsburgh, Pa. 48-page booklet 
“Combating Chemical Corrosion with 
\lcoa Aluminum.” Physical character- 
istics of aluminum, resistance to corro- 
sion, and use of aluminum with various 
chemical substances 


Bakelite Bakelite Corporation, 
Bound Brook, N. J. Attractive 52-page 
booklet in color “Bakelite Laminated.” 
Covers the manufacture, properties, 
uses and working of laminated Bake- 
lite. 

Beryllium Copper—Riverside Metal 
Company, Riverside, N. J. 14-page 
booklet, “Riverside Beryllium Copper.” 
Composition, properties, heat treat- 
ment and tests 


Controller—M onitor Controller Com- 
pany, Baltimore, Md. 4-page leaflet, 
“A.C. Washing Machine Controllers,” 
describing automatic reversal, push- 
button control panels. 


Electrical Supplies—Trumbull Elec- 
tric Mfg. Co., Plainville, Conn. New 
catalog pages for insertion in loose- 
leaf binder of Trumbull catalog No. 15. 


Free-Wheeling Clutch—Kelpo Clutch 
Co. Rockford, Ill. 12-page booklet 
describing "Kelpo Free - Wheeling 
Clutch" giving dimensions, ratings and 
tvpical applications 


Hand Tachometer—Amthor Testing 
Instrument Co., Inc., 309 Johnson 
Street, Brooklyn, N. Y. Circular No. 
106, “Amthor Direct Reading Hand 
Tachometer.” 


Instrument Fuses—Littlefuse Lab- 
oratories, 1772 Wilson Ave., Chicago, 
Ill. 8-page leaflet “Instrument Little- 


fuses,” application and performance. 


Motor Reduction Unit—Allis Chal- 
mers Manufacturing Company, Mil- 
waukee, Wis. Bulletin 1164 ‘Motor 
Reduction Units,” gives description, 
rating and speeds. 


Multi-Speed Gearmotors—Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. Four-page bulletin, “West- 
inghouse Multi-Speed Gearmotors.” 


Sealed Ball Bearings—Fafnir Bear- 
ing Company, New Britain, Conn. 
8-page booklet, “Felt Seal Ball Bear- 
ings.” Single and double seal type, 
typical applications. 


Speed Reducers— Merritt Engineer- 
ing & Sales Co., Inc., Lockport, N. Y. 
4-page bulletin No. 3301, "Stanley 
Speed Variators." 


Stainless Steel—American Stainless 
Steel Co., Commonwealth Bldg., Pitts- 
burgh, Pa., 16-page illustrated booklet 
"Forward with Statnless.” General 
information on properties and uses. 


Steam Turbines—General Electric 
Co., Schenectady, N. Y. Catalog 
GEA-1145B (supersedes GEA-1145A), 
“Steam Turbines for Mechanical 
Drive.” 


Steel—Keystone Drawn Steel Co., 
Spring City, Pa. 22-page handbook, 
"Keystone Cold Finished Steel." Data 
on composition, physical properties, 
uses, heat treatment, unit weight. 


Tank Lining—B. F. Goodrich Rub- 
ber Co., Akron, Ohio. 8-page booklet, 
“Goodrich Triflex Linings in Steel 
Pickling Tanks.” 


Toncan Iron—Republic Steel Corp., 
Youngstown, Ohio. Small 12-page 
booklet, “Properties of Toncan Iron.” 
Composition, physical constants and 
properties, and working. 


Welders—Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. Leaflet 
on “Westinghouse Flexarc Welders.” 


v 


Research Bulletins 


U. S. Department of Commerce, Bureau 
of Standards, Washington, D. C. Research 
Paper No. 512, "White Metal Bearing 
Alloys," by H. K. Herschman and J. I.. 
Basil, Bureau of Standards, is a reprint 
from Bureau of Standards Journal of Re- 
search, Vol. 10, January, 1933. Wear 
resistance and other mechanical prop- 
erties of 11 alloys determined at tempera- 
tures between 20 deg. C. and 200 deg. C. 
For sale by Superintendent of Documents, 
Washington, D. C. Price 5 cents. 
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American Standard Bolts and Nuts 


LIGHT NUTS AND LIGHT CASTLE NUTS 
(A.S. A.-BI8 b -1933) 
All Dimensions in Inch Units 
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American Standard Bolts and Nuts 


1.49] 


1.260 
1.024 
1.0 


0.812 


0 647 


Bolts 
and 


a= 


Diam. of 
A, Area in Sg. In. at Root \of Thread 


0108 
1.100 


0.081 


y 04 





0.032 


or 


STRENGTH OF STANDARD FINE-THREAD BOLTS 


P-AxS 


50,000 
40,000 - 


30,000 


20,000 
15,000 
12,000 - 
10,000 


8,000 
7,000 


6,000 
5.000 
4,000 


3.000 


2,000 


1,500 


1,000 


800 - 
100 


600 
500 - 
400 - 


P-Total Load in Lb \ 


100— 


80 
70 


60 
50 
40 


30 





Contributed by Leo F. Lange 






- 5.000 
4,500 
4,000 


3.500 


— 3,000 


2,500 


8-Stress in Lb. Per Sa. In. 


2,000 


1,500 


1,000 


750 


500 
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